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Convenience 
that Cuts 
Working Time 


Thirty-five irregular slots and surfaces of this 
box jig were machined without a change in setup. 


IN THE DIE SHOP a 


‘ie the shop” 


It’s a pleasure to see a P& W Vertical Shaper in action and 
fully realize all it can do. Hundreds of foremen agree that 
it is “the handiest machine in the shop.” 

Here in one tool are combined longitudinal, transverse 
Irregular contours in this die and die-shoe were and rotary table feeds with a vertical ram motion. The 
machined in 8% hours. How long would your possibilities of this combination have proved to be almost 
without limit. 


present equipment require? 


IN THE REPAIR SHOP It’s easy to strap work in place on the horizontal table 
- - - easy to reach all vertical surfaces without changing 
setups . . . easy to follow the tool’s progress along layout 
lines as it enters the work. Notice that all tool pressure is 
down against the solid bed. If you are machining a die, 
simply adjust the ram to the relief angle you want, and 
cut at that angle. 

Look at the jobs pictured here. Then judge for yourself 
how the P&W Vertical Shaper can save time on your 


(Left) All machined surfaces reached without work. Write today for complete literature on “the handi- 


changing setup. (Right) pecial cam-former, a est machine in the shop.” 
one-time job, produced in 3 hours. 
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Always Something Better 


Ms IS NEVER SATISFIED. It is a basic 
1 trait of human nature to be always 
wanting something, more or better, than 
what you have. Therefore, it is not surpris- 
ing that this characteristic is especially 
dominant among Americans. We have more 
than any other nation; we want more. And 
there is no reason why we should limit our 
desires for new and improved products. In 
our physical resources, knowledge, skills, 
and industrial strength, we have all of the 
factors required to produce them. 

On the basis of our experience in the 
past 25 years, it is safe to say that prac- 
tically all of these new and improved prod- 
ucts will result from some form of indus- 
trial research. There is no longer any ques- 
tion of its value. In the 25 years before 
the war industrial research increased ten- 
fold. By 1940 it employed the services of 
70,000 scientists and cost $300.000.000. 

During the war its growth was phenome- 
nal. It would be impossible to place a 
dollar value on the contributions of indus- 
trial research to the war effort. The knowl- 
edge and skills of its scientists and engi- 
neers, its facilities, and its great store of 
productive know-how were concentrated on 
the research, development and manufacture 
of the weapons and machines that gave us 
the best-armed, best-equipped Army and 
Navy in history. Working with academic 
and military groups, industrial research 
helped to make possible the elimination of 
the once-inevitable time lags in the pro- 
gression from research-to-development-to- 
engineering or production-to-manufacture. 
As a result completely new devices were 
sent to our fighting men in record time. 

However, industrial research need not 
rely on its spectacular war record alone 
for proof of its effectiveness. Of even 
greater interest in this period of recon- 
version to peace-time production is its ac- 
complishments in the fields that affect our 
everyday lives. 

Traditionally, industrial research has 
been devoted primarily to the perfection of 
applications of fundamental discoveries, 
made in academic or other non-commercial 
laboratories, to the needs of an industry. 
However, in industry today there is a 
rapidly growing tendency to the conduct or 
sponsorship of basic research. Its possibili- 
ties are unlimited. Whole new industries 
can be built upon its findings. For example, 
we have the new and important synthetic 
fiber and plastics industries, which are 
based upon chemical discoveries. 


Lhe role of the tool engineer in industrial 
research is a vital one. When the scientist 
in his laboratory makes a discovery. there 
is still a long, rough road to be traveled 
before that discovery finally results in a 
product on the everyday market. One of 
the biggest steps along this road is that 
taken by the tool engineer. After the phys- 
icists, chemists, mathematicians, engineers, 
and inventors make the basic discoveries. 
these discoveries must be put into a form 
suited to mass production and the tool 
engineer must figure out the machines 
which will manufacture the product. 

As an example of what industrial re- 
search, largely engineering in character, 
has produced, let us look at the mechani- 
cal refrigerator industry. In 1926, 200,000 
were manufactured and sold at $400 each. 
len years later 10 times as many were sold 
at a price of $160—and these were much 
better refrigerators. Within a decade both 
quality and quantity had increased sharply 
while prices decreased, because research 
had resulted in improved methods of pro- 
duction and new designs. 


It is little wonder that industrial research 
laboratories now number more than 2.200 
in this country. General Motors Corpora- 
tion states that their research on diesel 
engines alone resulted in the placing in 
operation of four plants—one in LaGrange, 
one in Detroit and two in Cleveland—all 
in the 5-year period, 1934-39, 

During the same period similar progress 
was reported in nearly all phases of in- 
dustry. In the automobile field there were 
countless innovations, including the intro- 
duction of the automatic transmission. 
hypoid gears, and safety steel tops. In the 
steel industry there was the development of 
high-quality, deep-drawn steel sheets which 
made the safety tops possible. 

For two centuries each generation has 
thought it was witnessing the peak of tech- 
nological achievement. But the history of 
recent years shows us that we have actually 
made but slight progress in our climb to- 
ward the peak. It is the nature of science 
that each new discovery creates more prob- 
lems than it solves. Solution of the new 
problems results in new products. Each 
new product opens another avenue for the 
wants of American people. And it will be 
the tool engineer who will make possible 
the mass production of these new products, 
and therefore make them available to most 
of the people at prices they are willing and 
can afford to pay. 
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The test—fastest time to remove a specified weight of stock from 
a cold rolled steel bar—Speed-Wet Metalite Fibre Disc vs. leading 
competitive disc. Discs operated on portable grinder mounted in 
vise. Work pressure 7 pounds. Two cuts by each disc—first cut for 
initial cutting speed—second for sustained cutting speed after partial 
use. Time: First cut, Speed-Wet Disc—! minute 50 seconds; com- 
petitive disc—2 minytes 50 seconds. Second cut, Speed-Wet Disc— 


5 minutes; competitive disc—7 minutes. 


That's the way one plant proved for itself that 
Speed-Wet Discs cut faster—tonger. If you haven't 
yet tested Speed-Wet Discs, the coupon will bring 


you a free demonstration. 


BEHR-MANNING 


(DIVISION OF NORTON COMPANY) 


TROY, N. Y. 


The Tool Enginee: 


Fon” 
4 4 PVE 
wom roy: gpee? NN 
ow 
3 Die- 
~ a 
gress Lone 
nd 
city 


DINGE High Speed Precision 
Se Universal Milling Machine 


for Profitable Tool Room and Laboratory Milling 


ELM 


Analysis of investment and time costs will 
prove that large milling machines are too ex- 
pensive and slow for most tool room and lab- 
oratory milling operations. 

Hardinge Model UM High Speed Precision 
Universal Milling Ma- 
chines are designed to 
meet the definite need of 
tool room and laboratory 
for precision, ruggedness, 
extreme accuracy and 
ease of operation. 


1” through collet capacity for both 
cutter and dividing head spindles; 
11%” longitudinal, 13%” vertical, 
52” transverse travel; power feed 
for table se” to 13” per minute; 
7” swing universal spiral dividing 
head; spiral leads from .600” to 
42.656"; eight speeds from 110 to 
1850 r.p.m. 


Also available in TM Model 
with non-swiveling table and 
Universal Plain Dividing Head. 


Detober, 1947 3 
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HARDINGE BROTHERS, | we, ELMIRA, N. Y. 


SPECIAL 
TOOLS 


Get.the benefit of Super’s many 
years of experience, solely in the 


field of Carbide Tipped Tools. 
It will pay you dividends. 


Special Tools to your specifica- 
tions — Carbide Tipped — Solid 
Carbide—all produced by Super 
skilled engineers and craftsmen. 


SU P R Too 
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Great Names in America’s Progress 


PAUL REVERE wrote a dramatic chapter in American 
history with his famous ride in 1775. Likewise, his talent 
and skill in working with copper were the foundation 
of many industrial achievements which have improved 
American living. A host of modern things are made of 
copper, and Niagara presses and shears help make them. 
It is easy to take copper for granted, but today you can’t 
take high production costs for granted. Investigate how 
the advanced design of latest type Niagara presses and 
shears effects economies per man, per hour, 


per piece, per dollar. 


Paul Revere 


MACHINE AND TOOL WORKS 


683 Northland Ave. Buffalo 11, N. Y. 


District Offices: CLEVELAND ¢ NEW YORK ¢ DETROIT _ 
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Magnifying Glass Shows Clue 
Lower Costs with 
Small Drills 


6 The Tool Enginee: 
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Morse ‘‘Multi-Inspection-Test-Control”’ 


Provides Peak Small Drill Quality 


for ACCURATE Hole Size 


We've placed these little fellows under the 
magnifying glass for a better look. Morse 
checks and tests and checks again, at every 
step of the manufacturing process. When a 
drill has been okayed by the Morse multi- 
inspection system, the user is certain of a 
small drill made to the closest tolerances — 
a tool that’s dimensionally accurate with just 
the right degree of hardness and toughness 
—a drill that’s scientifically ground and pre- 
cision pointed. 


Morse small drills are 
double-drawn for increased toughness while 


Remember too, 


Accuracy, Quality, Uniformity: the MORSE Code of Cutting-Tool Manufacture 


> 


NEW BEDFORD, MASSACHUSETTS 


1947 


TWIST DRILL 
& MACHINE 
J COMPANY 


Now York Store: 130 Lafayette St. + Detroit Store: 2952 East Grand Blvd. » Chicage Store: 570 West Randolph St. « San Francisce Store: 1180 Folsom St. 


maintaining their predetermined degree of 
hardness ...and given special heat treatment 
to assure uniformity. Result: tools that ap- 
preciably lower small part production costs 
and step up “line” efficiency via accurate 
size holes drilled faster. 


Whether your needs call for “bantam” size 
drills or the big Morse “block busters,” 
Morse has the tool to cut down your costs. 
Your Industrial Supply Distributor can aid 
you in obtaining the proper Morse recom- 
mendation for your job on small or large 
drills and other high quality cutting tools. 
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MICHIGAN 
UNDERPASS GF 


Gear Yinisher 


The new Michigan 870-A Gear Finisher 
not only brings UNDERPASS GEAR 
FINISHING to a new peak of accuracy, 
efficiency and speed (12 to 55 seconds, 
depending on the gear), but also makes 
available sn the same machine two other 
pre-selective methods of gear finishing: 

“Transverse” shaving for extremely 

wide face gears and splines and 

“Traverpass” shaving for finishing 

fairly wide gears with narrow cutters 
(faster than “Transverse”, although 
not as fast as ‘““Underpass’’). 

Also available (Model 870) without the 
vertical feed used with the transverse shav- 
ing process. 


FASTER LOADING AND UNLOADING: FASTER SET-UP: SMOOTHER OPERATION: 


Quick acting camlock tailstock; Merely rotate head-slide to select Head slide operated through Cone- 
work always located above cutter; type of finishing method desired; Drive gearing (more teeth in con- 
self-clearing “‘over-center” machine all electric cycle controls in “sealed” tact—more contact per tooth). 
guard. dust-protecting compartment. 


White for Buttetin §70A47 


MICHIGAN TOOL COMPANY 


7171 E. McNICHOLS ROAD DETROIT 12, U.S.A. 
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RAM TYPE TURRET LATHES 


There’s ONE Best Way 


for every job! 


Are you seeking better ways of doing old jobs? Or does a 
new product create new problems in saving machining HYDRAULIC AUTOMATIC LATHES 
time and cost? 

If you have these or other questions in the field of metal 
turning and surface-finishing, get authoritative answers 
from men who know. Bring your questions to the Gisholt 
“Round Table.” 

At Gisholt, the “Round Table’ does not exist in fact— 
but in effect. For here, to assist you in the newest methods, 
is a concentration of skill and experience in producing 
round and semi-round parts—more extensive, we believe, 
than will be found anywhere else. 

With its broad line of machining, surface-finishing and 
balancing equipment, Gisholt specialists can bring more 
knowledge to bear on your specific problems. And you may 
depend on their unbiased judgment. 


GISHOLT MACHINE COMPANY 


Madison 3, Wisconsin 


FASTERMATIC 
THE GISHOLT ROUND TABLE 


SIMPLIMATIC 


BALANCERS 


SUPERFINISHERS 


October, 1947 9 


md SADDLE TYPE TURRET LATHES 
Z 
‘et 
| 
= 
> N 
a 
=> 
= 
: 
| 
y 
| 


Double deck dovetail form tool holder 
for Acme-Gridley. 


Double deck dovetail form tool holder 
for F or G Gridley. 


Double deck flat form tool holder for 
front position on F or G Gridley. 


Double deck dovetail form tool holder 
for Acme-Gridley. 


4th position double deck dovetail form 
tool holder with 3rd position cut-off 
for F or G Gridley. 


Double deck flat form and cut-off tool 
holder for F or G Gridley. 


Double deck cut-off and shave tool 
holder for F or G Gridley. 


Double deck flat form tool holder for 
all Acme-Gridley. 


Double deck circular form tool holder 
for Gridley and Acme-Gridley. 


Double deck flat form tool holder for 
front position on 1% to 2% inch F 
or G Gridley. 


Deuble deck dovetail form tool holder 
for Acme C Automatics. 


Double deck circular form tool holder 
for Gridley and Acme-Gridley. 


SLITTER’S TOOL HOLDERS MEET ALL YOUR REQUIREMENTS 


The double deck tool holders shown here are 
but a few of the 400 items which comprise the 
SLITTER line of standard automatic screw 
machine too! holders. Included in our complete 
line are flat form, dovetail, and circular forming 
tool holders for C Acme, F or G Gridley, Acme- 
Gridley, New Britain Gridley, Greenlee, and Cone 


automatics. The selection is so wide and varied 
that you will find our standard holders capable 
of meeting 90% of all your requirements. 

That is the reason why many owners have 
standardized on SLITTER tool holders. They like 
their versatility and adaptability. 


SCREW MACHINE TOOL CO. 


17565 SWIFT AVENUE 
DETROIT 3, MICHIGAN 
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SPEED and POWER 


You have speed and power“under 
your thumb” when you're equip- 
ped with Hannifin “Hy-Power” 
units. Time for automatic opera- 
ting cycle ranges from 1'2 to 3 
seconds for standard riveters. 
Capacities up to 100 tons. 


Nationwide 
Sales and 


Service 


October, 1947 
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Many Different Models! 


Hannifin builds hydraulic riveters for 
assembly operations on a wide variety of 
work: automobile and truck frames, 
structural steel, railroad car underframes 
and bodies, steel floor gratings, construc- 
tion machinery beds and frames, auto- 
mobile brake drum housings, ring gear 
assemblies. Specially designed yokes can 
be supplied for handling “hard-to-get-at” 
work. Reach up to 6 feet or more. 
Hannifin “Hy-Power"™ units are also 
available for high speed punching, press- 
ing, crimping, and shearing operations. 
Ask for a copy of Bulletin No. 53-5. 


HANNIFIN CORPORATION 


1101 So. Kilbourn Ave., Chicago 24, Ill. 
AIR CYLINDERS + HYDRAULIC CYLINDERS + HYDRAULIC PRESSES 
PNEUMATIC PRESSES + HYDRAULIC RIVETERS + AIR CONTROL VALVES 


By doings in seconds work chat would 
-4 selves" if you have # production propie™ 
you can gepend on Hannifis ro help you i 
fot curing out 4 perfect rivet every rime, 
using either cold of hot rivets: Hannifin Z 
yor — READY GO yO worR- Ask 7 
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High-Speed Dimensional Sorting 


3600 parts per hour-automatically 


Both diameter and length accurately sorted byElectronics 


Piston pins sorted to .0002” over entire length 


Thickness of thin sheet stock 


FEDERAL 


Imagine the economy and efficiency of 
sorting critical dimensions automatical- 
ly by these electronically operated 
Gages. 

3600 Esterbrook pen barrels are 
segregated into 8 size categories per 
hour. Three times faster than previous 
methods. Barrels which are too short 
and too long are rejected first. Those 


This Sortron-Matic Gage sorts center- 
less ground piston pin diameters into 3 
categories — OK, oversize for refinish- 
ing, and rejected undersize. Each pin 


Thin sheet stock is automatically 
sorted into 10 categories differing by 
.00025" in thickness; 8 acceptable 
thicknesses plus over and under re- 
quired thicknesses. The operator merely 
places the pieces between contact 
points. The Gage automatically de- 
livers them to 10 bins according to their 


OK for length are then sorted into 4 
acceptable diameters, differing by only 
.002"’. All over and under sized diam- 
eters are rejected. Barrels delivered 
into all categories are automatically 
counted: a tie-in with Quality Control. 
The economy of this Federal Sortron- 
Matic Gage has resulted in an order 
for a second with hopper feed. 


—> 


is gaged for diameter throughout its 
length, spirally. Both the gaging and 
the sorting are complétely automatic. 
Pins are gravity fed into the Gage. 


thickness. All Sortron-Matics can be 
arranged to count. 
* * * 

If you have much 100% inspection 
or sorting, it will certainly pay you to 
investigate the possibilities of a Federal 
Sortron-Matic. Write to Dept. 84 for 
further data. 


BY FOOTE PIERSON 


MANUFACTURED EXCLUSIVELY FOR 


SORTRON-MATIC EQUIPMENT 


FEDERAL PRODUCTS CORPORATION 
1144 EDDY STREET + PROVIDENCE 1, R. I. 


@ Dimensional Dial Indicators and Indi- 
cating Gages — mechanical, electronic, air, multi- 
dimensional - Automatic Sorting - Dimensional 
Machine Control - Combinations of these methods. 
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Easy to adjust, easy to use, this STARRETT 
Precision Bench Gage works full time as a 
production inspection gage for duplicate 
parts or for quick, accurate measuring of 
metal, rubber, textiles, paper, leather, 
veneer, plastics, mica, etc. Shown with 
STARRETT No. 25-B Dial Indicator 
(graduated .0005"; 0-25-0) it can be fur- 
nished with any desired indicator. Ad- 
justable for table and indicator height 


with lateral and fine perpendicular adjust- @ 


ment. Range 0 to 3 inches, base 
diameter 514 inches, height 8 inches. 


UNIVERSAL DIAL TEST 

INDICATOR NO. 196 
Simple, reliable, sensitive, easy to 
read, easy to set up and use — that’s 
what makes STARRETT Dial Test 
Indicator No. 196 a favorite with 
toolmakers, machinists and inspec- 
tors. Many special attachments pro- 
vide for universal application to all 
classes of work. Dial graduated .001’, 
reading 0-100, range .200”. 


Write for new Starrett Dial 


Buy Through Your Distributor 
THE L.$. STARRETT CO. - ATHOL - MASSACHUSETTS - U.S.A. 
W orid’s Greatest Toolmakers 


Catalog 


STARRETT Ne. 654 
ins pecter’s 


Diel Bench Gege 


HEAVY DUTY DIAL TEST 
INDICATOR NO. 645 


For severe applications around ma- 
chinery or for continuous use in 
general tool work, No. 645 has a 
special, spiral-type mechanism of 
unusually rugged construction. Com- 
bines sensitive, accurate action with 
easy-to-read dial. Available to read 
0-50-0, 0-20-0, 0-40 or 0-100 by 
thousandths, range .200”. 


STARRETT 


PRECISION. TOOLS @ DIAL INDICATORS .e STEEL TAPES ¢ GROUND FLAT STOCK 
HACKSAWS e BAND SAWS FOR CUTTING METAL, WOOD, PLASTICS 


October, 1947 
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Every Bit as Good as Predicted 


32 ALUNDUM abrasive has made good on every one of 
the Hollywood adjectives used to describe it a year ago. In 
plant after plant 32 ALUNDUM grinding wheels really are 


proving sensational — really do cut costs because they: 
grind cooler 
grind faster 
last longer 
require fewer dressings 


32 ALUNDUM abrasive is entirely different from any other 
abrasive — made differently by a Norton-invented and pat- 


ented process. There’s no crushing to size. 


32 ALUNDUM wheels are available in all standard sizes. 
They can cut costs for you on cylindrical, centerless, surface, 


tool and internal grinding. 


NORTON COMPANY, WORCESTER 6, MASS. 


Distributors in All Principal Cities 
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INCREASING PRODUCTION EFFICIENCY WITH WHISTLER ADJUSTABLE DIES 


IERCING operations necessary in 
producing a 22’ Fountain layout are 
no problem when Whistler Adjust- 
able Dies are used. Set-ups for perforat- 
ing, notching, slotting and rounding take 
less time. Precision is assured on long 
and short runs. Changes can be made 
without tying up press production. 


The real savings are in the continued re- 
use of the same dies on different jobs. 
Punch and die units can be rearranged. 
New sizes or shapes can be added. The 
heavy duty units easily pierce materials 
up to and including 14” mild steel. 

The new HU-50 Perforating unit that 
pierces at 90° angle can be used in the 
same set-up with other Whistler perfo- 
rating dies. 


5. B. WHISTLER & SONS, INC. 


744 Military Road Buffalo 17, N. Y. 


Typical press set-up of Whistler 
Adjustable Dies simplifies com- 
plicated piercing pattern. 


The Tool Engineer 
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Involute Spl 


The TOOL ENGINEER 


ines and Applied 


In which the mathematics of the Involute 
Spline are reduced to plain terms 


By Merten W. Seavey 
PART ONE OF TWO 


Vue 1946 SAE HANDBOOK has in it a section on the subject 
| of 30-degree pressure angle Involute Splines. This work 
, masterpiece of coordinated engineering—the culmination 
a number of years of study and practical application 
ich includes the “know-how” of producing and using in- 
lute splines. Its range is sufficient to cover all general en 
eering and mechanical applications and particular atten 
n is given to the automotive and aeronautical applications. 


4 native of Haverhill, Mass... Merton W. Seavey is 
Standards Engineer with Lockheed Aircraft Corpora- 
tion, Burbank, Cal. Active in ASTE work since join- 
ing the Society several years ago, he is incumbent 
Standards Ch’man, Los Angeles Chapter. His article 
on the Involute Spline, in which there is currently a 
lively interest, may be considered an outstanding con- 
tribution to the “know-how” of tool engineering. 


It provides for three types of fits—major diameter, sides 
of teeth and minor diameter, and for three classes of fits in 
each type—sliding, close and press. These involute splines 
are already in use in many plants, and it is hoped they will 
be used more and more since they provide interchangeability 
and ease of manufacturing, which all add up to a better 
product for less money. (See Sk. I.) * 

In applying these SAE Standards to actual manufacturing 
conditions, the author has been asked many questions by 
people of various manufacturing concerns in Los Angeles 
who either manufacture spline parts, tools or gages, and from 
people within the various departments such as engineering, 
production planning, tool engineering, inspection, machine 
set-up men, and machine operators. These questions, which 
reflected genuine interest in the subject, caused the author 
to wonder: “If there are so many people interested in the 
subject of splines in only one city, then there must be many 
more throughout the nation. Therefore, perhaps I can do my 
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fellow engineers a good turn by shortening the learning time 
required to master the subject.” 

This article is written in language and terms equally un 
derstandable to graduate tool engineers, trained shop men, 
and to those without the benefit of having attended institu 
tions of higher learning and who have not yet acquired the 
necessary knowledge of higher mathematics. It is written 
to bridge the gap between practical and theoretical knowl 
edge. 

To facilitate study of this subject, the information pre 
sented in this article will be found under the following 
headings: 


DIVISION I: Objective 

DIVISION II: Introduction to SAE Involute 
Splines 

DIVISION III: The Involute Curve and Spline 
Teeth 

DIVISION IV: Measurement of Angles, 
Trigonometry and Radians 

DIVISION V: Directory of Spline and Gear Terms 
by Diagrams and Symbols 

DIVISION VI: Application of Radians to SAE 
Formulas of Splines 

DIVISION VII: Definition of Words Related to 
Splines 

DIVISION VIII: Manufacturing and Gaging 
Problems 


DIVISION IX: Bibliography 
DIVISION | Objective 


(a) To explain in shop language the subject of involute 
splines as applicable to the 1946 SAE Standard. This in- 
cludes the interpretation of the formulas as used to establish 
the values listed in the various tables. (b) To provide suf 
ficient fundamental data to enable the reader to continue 
his study of splines, or to branch over into gearing 
DIVISION II: Introduction to SAE Involute Splines 

In reading this article, you will find it much more inter- 
esting if you have available a copy of the SAE 1946 Hand 
book.** It is not the intention of the author to completely 
copy all the data given in the SAE Handbook; indeed, that 
would serve no practical purpose as one could be referred 
to it. However, let us call this Division II a book review, 
with the comments supplementing those given in the hand 
book, which are necessarily brief. It would be well to first 
observe the Index and Foreword to the Standard for Involute 
Splines in the SAE Handbook. The balance of the subject is 
divided into Sections 1 through 20, Tables 1 through 27, 
Figs. 1 through 11, and Appendices 1 through 8. Throughout 
the rest of this article, when referring to the SAE Handbook, 
it will be done by using the phrase “Ref. Section—”, etc., 


rather than to the handbook page number, inasmuch as page 


ticle e Splines being published as an 
Ame a ta e w available. ASA B 5.15 
946, Involute ‘ Ag ed by erica indards A tion 
but publist by e € Ve n Enginee 29 West Ith St 
New York 18, N.Y. $1 per copy 
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numbers are often changed in succeeding issues. By giving 
reference in this manner, this article will complement the 
SAE Standard on Involute Splines. When referring to any 
drawing used in this article, the phrase “See Sk—” will be 
used. Thus, the reader will know whether to look for an 
ilustration in this article or refer to the SAE Handbook. 

The nomenclature used agrees as nearly as possible with 
the standard gear nomenclature adopted by the American 
Gear Manufacturers Association and the American Stand- 
ards Association, except that the words outside diameter and 
inside diameter have been changed to major diameter and 
minor diameter to avoid confusion.! It is also interesting to 
note that the basie dimensions for both the external and in- 
ternal splines are seven in number. They are the pitch 
diameter, circular pitch, circular tooth thickness, addendum, 
dedendum, major diameter, and minor diameter, Also of 
importance is the fact that because of the almost universal 
practice of broaching the internal spline, it has been held to 
basic dimensions, and the external spline dimensions varied 
to control the fit. This corresponds to the general practice of 
fitting to a reamed or drilled hole because of the fixed condi- 
tion of the finishing tools‘and gages.* 


Tolerances Determined From Experience 


It is also important when studying the main Tables 5 
through 21 to remember that some data is basic, some in- 
versely proportional to the one/two pitch data, and that the 
tolerances are determined from manufacturing experience 
and not by proportions.® For formulas or dimensions not 
determined by proportioning and for tolerances used, refer 
to Table 22. The table dimensions have been rounded off by 
increasing the last figure retained to the next larger when the 
following figure is 5 or more.4 

The measurement of tooth thickness is actually determined 
by measuring over pins for the external spline, and between 
pins for the internal spline. It is not necessary for the pin to 
contact exactly at the pitch circle. It might be well to note 
that the measurement with pins will only check one element 

the tooth thickness—and that this in itself will not guar- 
antee interchangeability. Other elements, such as spacing 
errors, must be determined by other means.® 

Types of fits are major diameter, sides of teeth, and minor 
diameter. Also, in each type, there are three classes of fits— 
sliding, close, and press. The committee which set up this 
combination of types and fits very cleverly identified them so 
that, by simple reference to the class, one would automatic- 
ally know the type. 

By merely referring to Class A in the following table, the 
type can be determined. 


| 
TYPE | MAJOR OF DIAMETER 
| 


CLASS oF | SLIDING | SLIDING A | SLIDING X 
FIT | CLOSE II CLOSE 8B CLOSE Y 
| PRESS | PRESS C PRESS 


The only exception to this occurs if the Full Fillet type for 
aeronautical use were required, then the words “Full Fillet” 
should be added after the class. 

A key to tables and column numbers is provided. It is 
labeled “Table 1.” Its primary use is to guide one in select- 
ing the proper columns to be used in the main tables, de- 
pending on which class of fit is being used. You see, the 
main tables are complete; they contain data for all the vari- 
ous classes of fits. Therefore, it was necessary for the com- 
mittee to establish a key to the tables and columns depend- 
ing on the class of fit selected. This key, Table 1, will be 
found in Ref. Section 10. 


1(Ref. Section 2.) 2(Ref. Section 5.) 3(Ref. Section 7) 4(Ref. Section 7.) 


Sk. 1 shows a chamfer on the addendum of the exte: 
and internal splines. This chamfer is required only on ¢ 
I, I, HI and X, Y, Z, and provides clearance for the fillet 
the mating part when using the major or minor diam 
bearing type of spline. It does not appear when using 
aeronautical full fillet type of spline. 

The standard also reminds one of the importance of us 
uniform methods to show complete information on det 
drawings. At this point the author would like to inter 
the observation, based on many years in the shop, on 
drawing board, checking, and purchasing plant equipm: 
and tools, that the greatest source of trouble and expens 
the omission of needed data on the drawings rather t} 
outright errors or mistakes. 

It should not be overlooked that the series of spl 
diameters is based on the inch system, which makes it ec 
venient to apply to standard shafting and tubing. For the 
who have to use them in connection with metric ball beariy 
bores, a convenient table is provided.’ 

In order to determine the amount of circular clearances « 
interferences which occur when using class A, B, or C fits, 
convenient table is also provided for this purpose.® 

Product tolerances for class A, B, and C, for circular spac 
width and tooth circular thickness are provided in tabl 
form.® The main tables give only one dimension for over « 
between pin measurements. The other one has to be cal 
lated according to the notes in the column headings and the 
E or F factors. 

In order to help one to see just what size a given diametri 
al pitch is, a series of actual size drawings along with tly 
diametrical pitch and a table of important tooth dimensions 
are included.!° 


Examples for Formulas 


Whenever one wishes to check the data in the main tables 
or, for some reason, to deviate from the standard spline di 
mensions, such as using a different diameter pin, the com 
mittee has included the formulas necessary along with an 
example for each."! & }* For those who do not have the SAE 
Handbook available, Sk. 25 and 26 are essentially the same 
Certain functions of the formulas have already been com 
pleted to six places to the right of the decimal point. This is 
a great convenience and further indicates thorough planning 
Important constants, as well as the formula for the E and F 
factors, are included at the end of Table 4. 

Appendices 1 and 2 give certain data on cutting tools, hobs 
‘and broaches. Figs. 6 and 7, on “hobs” and “broaches’’ re 
spectively, also give the necessary data for the full fillet typ: 
of spline for aeronautical use. 

Appendices 6 and 7 consist of engineering suggestions. \ 
table of external basic measurements over the pins, with a 
pin diameter of dx—1.9200/DP, is provided.’* This tabl 
can be used in conjunction with the E factor for determining 
the clearance. 


DIVISION III: The Involute Curve and Spline Teeth 


Perhaps it will be best to start with Webster’s definition 
“Involute (geom.) A curve traced by any point of a perfect 
ly flexible inextensible thread kept taut as it is wound upo! 
or unwound from another curve (called the evolute) , or th 
path of any point of a tangent that rolls without sliding 
round a curve, called also evolvent.” (See Sk. 2.) It is the 
innermost part, of this involute curve, in which we are in 
terested inasmuch as it applies to the teeth of the spline. We 
therefore have our first of several propositions. Propositior 
No. 1—The base circle is the evolute. 


5(Ref. Section 8.) (Refer Section 14 Ref. Table 3 B(R Se n 
9(Ref. Section 20.) 10(Ref. Table 2 11(Ref. Fig x 
12(Ref. Fig. 5 ‘‘Internal’’.) 13(Ref. Table 27.) 
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Sk. 1, under “spline tooth nomenclature”, you will find 
certain symbols have been given to represent various 
s of the spline. This is necessary as the part names are 
imbersome to use in the formulas and on drawings 
studying the involute, 
eht be well at this time 
ll attention. to the base 
e in relation to Sk. 2. 
reason for this is be- 
se all involutes originate 
tart from a base circle. 
refore, it can be said 
oposition No. 2) that 


any involute there is 


one base circle, and 
‘roposition No. 3) that for any base circle there may be an 
ite number of involutes. 
We have previously said that it was the innermost part of 
involute curve in which we were interested, and this is 
y true as will be established later in this article. The se 
: of the involute curve which is actually used in the spline 
th varies, however, depending on the number of teeth in 
spline. This is due to the location of the base circle in 
lation to the teeth of the spline e.g., the greater the num 
r of teeth, the further they are away from the base circle 
d, as you have learned, all involute curves start from the 


vise Clr le. (See Sk 2.) 


External Sptine Similar to Spur Gear 

The foregoing calls for further explanation because it 
evokes the question, “How is the base circle determined? 
What is its function?” This calls for another statement, viz.: 

that to all practical purposes the external spline is similar 
to a spur gear, and so, for the balance of this article, it will 
from time to time be necessary to refer to spur gears—or to 
fundamentals of gearing—to put over the point desired. 

Right now, we are on the subject of the base circle. How- 
ever, we have to back-step to a few basic gear fundamentals, 
which can be explained as follows: Turn to Sk. 3A, and let 
is start out by establishing a couple of spur gear centers, 
labeled O’-O. Sk. 3B shows the pitch circles, and the diame- 
ters of these circles are called the pitch diameter, symbol D. 
Fig. 3C shows a line O’-O drawn through the two gear cen 
ters, also a line X-X drawn tangent to the pitch circles at 
the point where they contact each other, labeled point Q 
Naturally, this line X-X is also 90° to line O'-O. 

Sk. 83D shows a line P-P which is called the line of action. 
The angle between the lines X-X and P-P (defined as angle 
X-Q-P) is called the pressure angle, symbol ¢. Sk. 3E shows 
a line O-B. This line originates at the gear center O and 
joins line P-P at point B, and is always a right angle at point 
B. From this same sketch you may learn that pressure angle 
symbol ¢ is often located on drawings of individual gears in 


places other than between angle X-Q-P. Because line X-X 


In Sk. 1, under “spline tooth nomenclature”, you will find 
right angles to line P-P, it follows that the angle Q-O-B is 
also the same as the pressure angle X-Q-P and is referred to 
as such 

Sk. 3F shows a circle constructed by using the line O-B as 
its radius. This circle is called the base circle, and its diameter 
is called the base circle diameter, symbol Db. It is, of course, 
that circle from which the involute curve originates which 


forms the tooth shape 


Sk. 3G has been simplified to show only one gear or spline 
The angle Q-O-B has been retained and the pressure angle ¢ 
shown. Two new items have been added, viz: the major 
diameter symbol, Do, and the minor diameter symbol Dr. 
This sketch also shows an involute curve, originating at the 
base circle and passing through point Q and continuing on 
past the major diameter. Of course the only section of the 
involute curve which is used in this example is the section 


between the major and minor diameters 


B 


| Ne | / 
- | f ( 
| || Dp BASE CIRCLE DIAM, 
_DraMineR DIAM, 


| 
INVOLUTE | 
| 
| 


| 
| O-B 18 | LIVE | 
| RIGHT ANGLES | RADIUS oF BASE || | 

P-P. DAmETER || |_D D/AM. 


Dy Do MATOR DiAM, | 


In a later installment (Sk. 27 and 28) you can locate the 
base circle Db and see again how the tooth shape becomes 
a part of the involute curve. You will notice that, on the 
spline with only 8 teeth (Sk. 27), the base circle is greater 
than the minor diameter while, in the spline with 50 teeth 
(Sk. 28), the base circle Db is some distance inside of and 
away from the whole gear tooth. Now, if you have diligently 
studied the foregoing data, you should have a good under 
standing of what the base circle is. and how it is determined 
and why it is necessary. You should also have a good under- 
standing of the relation of the involute curve to the gear 
tooth. 


At this point, it may be well to go back and study more 
about the involute curve itself. Ir order that values can be 
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established and tabulated for the involute curve, the subject 
has been developed around the value of one, and the unit of 
inches, and is called the “Common unit circle of Involu- 
tometry and Trigonometry.” 

The definition of “Unit Circle” is a circle whose radius is 
one unit (one inch, one foot, one centimeter, ete.,) depending 
upon what system of measurement is being used. In this 
article the unit used is the inch ("). 

Just what the reader will get from studying this article 
will depend, to a large extent, on the interpretation of the 
words used. The writer knows, from experience, that shop 
people are not, as a rule, too familiar with the less common 
technical terms; hence, he has included Division VII— 
“Definition of words related to splines”—for reader conveni- 
ence. Use it frequently. 

Let us now study how the involute curve is developed. 
We will start at Sk. 4A with two known things, the radius 
O-B and the line O-M called the “Pole”. Sk. 4B shows a 
part of a cirele whose radius is O-B. Where the circle crosses 
the pole, we will now label point A. Sk. 4C shows several 
lines equally spaced at 15° and labeled 1, 2 and so on. Sk. 
tl) shows a straight line 1-1A, which is the same length as 
the are of the circle from point 1 to A. This line is also at 
right angles to the line O-1, and therefore tangent to the 
circle. These facts form the basis for Proposition No. 4— 
the tangent of the base circle is always perpendicular to the 
involute curve. 

Sk. 4E shows straight lines drawn tangent to lines 2-3-4, 
and of the same length as the are of the circle from point A 
to the number of the line. A curved line drawn through 
points LTA, 2A, ete., is the involute curve. Next, let us draw 
another involute curve (Sk. 4F) from line 1 on the circle 
whose radius is O-B. As this second involute cuts across the 
tangent lines the points of intersection have been labeled B. 
It will now be noted that the lines 1-1A, 2B-2A, ete. are ex- 
actly the same length. This is also shown again in Sk. 4G. 
The lines 4AB, 4BC, 4CD, and 4D to tangent of circle are 
all equal in length. This is true as long as the angular 
spacings remain equi-distant, such as spline teeth are. From 
studying the foregoing, we arrive at Proposition No. 5—all 
involutes made to the same base circle are congruent and 
equi-distant. 

It would be well, at this time, to bring all of the proposi- 
tions together for review: 

Proposition No. 1—The base circle is the evolute. 

Proposition No, 2—For any involute, there is only one 
base circle. 

Proposition No. 3—For any base circle there may be an 
infinite number of involutes. 

Proposition No. 4—The tangent of the base circle is al- 
ways perpendicular to the involute curve. 

Proposition No. 5—All involutes made to the same base 

circle are congruent and equi-distant. 
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Now, be prepared for some axioms. In Sk. 5, the comm 
unit circle has been drawn. Now, first consider the anok 
The angle drawn from the horizontal line O-O1 to the | 
O-B is the pressure angle, ¢ (Phi). Next, the angle A-O 
is called the polar angle, @ (Theta), as it is always adjac« 
to the pole. Next, the angle from the horizontal line O-( 
to the pole is called the roll angle, & (Epsilon). From t] 
we can now say that the pressure angle, plus the pole ang 
equals the roll angle, and is written thus: ¢ 4 t 

The line, from points B to Bi, forms an involute cury 
Next, note that subscripts have been added after the lett: 
This is done so that various points can be identified. Ne 
that the line O1-B1 is equal to the length of the are of t! 
pressure angle, that it is tangent to the radius O-O; and, als 
that it is a 90° angle. If we now extend the radius line O-f 
until it intercepts an extended line from O1-B:, we will arriy 
at point Ai. The extended line O-A1 is called the radi 
vector. 

Now, if another involute curve is drawn through point A 
it will meet the base circle at point A. You will now realiz 
that the length of the line Bi-Ai is the same as the lengt} 
of the Are B-A. We can therefore say that the are of th 
pole angle equals the pressure angle of the involute, and yo 
will find it written in Sk. 5 that the Are 4 Inv. ¢. Next 
note that the tangent lines, Arc ¢ (O,-B,) plus the Iny 
(B,-A,) equals Are (Oy-Az). 

Let us now summarize and say it in abbreviated form, r 
membering that the word “arc” is symbolized thus >: (1 


Inv. + @ é (2) Inv. ¢ 
Common Unit Cirele Found by Trig 


For a few minutes let’s forget the involute and go back t 
good old shop trig. For just a moment see Sk. 6, wherein the 
quadrants of the circle are shown; then turn to Sk. 7 for the 
trigonometric functions as they appear in the I Quadrant of 
the unit circle. If you care to, you can compare these with 
any handbook, such as Machinery, American Machinist on 
the Tool Engineers Handbook. Now if you will compare Sk 
7 to Sk. 5 you should be able to understand why the latter is 
titled “Common Unit Circle of Involutometry and Trig 
onometry.” 

By comparing the trigonometric terms you will see that 
Sk. 5, line O2-Azg, is the same as the tangent of the pressur 
angle and is labeled tan ¢ 
Next you will note that th 
radius vector, line O-A 


« bears the same relationship 


as the secant in trigonome 
try and has been labeled 
Sec. ¢. Also notice the re 


lationship for other parts 


QUADRANT 


such as the sin ¢ and th 
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\ will find we have discussed everything on Sk. 5 except 
m. Located on the radius vector, line O-Ai are the 
ev 6=Sec. ¢; the only part of which we haven't 
is the ev 6. Now the symbol “ev” stands for the word 
t, and the evolvent is shown in Sk. 2, and the defi- 
vill be found in the Dictionary of Terms, Division 
\ Do not let this cause you any confusion at this point; 
isten to say that ev @ stands for a function, the 
nt function of the pole angle. 


Important Angles 


in involutometry there are three important angles 

occur simultaneously on each involute. They are the 

re angle of the involute ¢, polar angle of the involute ¢ 

e roll angle of the involute ¢. It would be much easier 

lain if the length of the radius vector Sk. 5, O-A1 were 

in length a constant amount for each deegree change 

pressure angle 

wever, the polar angle and length of the radius vector 

ariable to the pressure angle, and it was necessary to 

t the evolvent function and apply it to the unit circle 
ler to establish values for it. 

In order to stay within the outlined scope of this article, 

writer asks the reader to accept what has been said, or if 

reader wishes to go further with the study of Involu 

y, then a good teacher, plus the book “Involutometry 

frigonometry” should be consulted. (Ref. Division IX 


Bibliography.) 


The Angle in Relation to the Circle 
DIVISION IV: Measurement of Angles—Trigonometry 

ind Radians 

One of the most common parts of trigonometry used by 
shop men is the angle, most commonly used in relation to the 
ircle. And it is this relationship with which we are most 
interested here. Now, the unit of measurement most widely 
used and understood by shop men is the degree, the 360th 
part of a circle which, in accordance with the sexagesimal 
measure of an angle, (Ref. Division VII, Definition of 
Words) is further subdivided into minutes and seconds. 

Since, here, we are primarily concerned with splines, we 
ire naturally interested in the angular spacing of the teeth 
around the pitch circle, the relationship of various tooth 
parts, and the relationship of the involute curve to other 
cireles such as the major diameter, minor diameter and par- 
ticularly the base circle. When it comes to applying the 
sexagesimal measurement of an angle to gear teeth, however, 
one soon discovers that it is slow and troublesome to deal 
with the units of degrees, minutes and seconds, 

\ compromise is often used, using the degrees, but sub- 
dividing them into hundredths. This is written as (example) 


RADIANS ISTHE ANGLE 
UBTEN. 
BADIANS. OF A CIRCLE EQUAL IN 


INTERSECTION OF LENGTH TO THE RADIUS 


HALF LINES, 


THE CIRCUMFERANCE #27 T ° 
THE NUMBER OF \ ry 
ANGLE OF 360°2 277, = o° | 

27 RADIANS = 360° \(ONE) 77 RADIAN = 
360° 
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12°.84. The tables approved by the American Gear Manu 
facturers Association are written in degrees and hundredths 
of a degree, rather than in degrees, minutes and seconds. 
Now there are other units with which to measure angles, 
but shop men are less familiar with them. There is, for in- 
stance, the mil unit, used chiefly by the U.S. Artillery. (Ref. 
Division VII, Definition of Words.) There is the radian unit, 
sometimes called “circular measure” but here referred to as 
radian. It is ideally suited for the measure of angles used 
with splines or gears. Realizing, however that the unit of 
radians will be new to many shop men, and that others may 
want to review it, it will be explained sufficiently for an un 
derstanding of its application to splines and gears. 


Signs and Symbols Different 


Before we study the radian, bear in mind that the signs 
or symbols used in algebra are different from those used 
arithmetic. The plus (+), minus (-) and equal (=) signs 
remain the same: however, the multiplication sign (x) is re 
duced to a dot (example a-b or 2-7). The division sign (-:-) 
is seldom used; either the numerator is placed over the de 
nominator or a diagonal line is put between the numerator 
and denominator, thus: (4/2). 

Now let us examine Webster’s definition of the radian: 
math. (1) the natural unit of measure of the angle between 
two intersecting half lines, or (2) the angle from one half 
line to another intersecting half line: (3) it is the angle sub 
tended by an are of a circle equal in length to the radius of 
the circle: (4) as the circumference of a circle is equal to 
Q-~ times its radius, the number of radians in an angle of 
360° (or in a complete turn) is 27. 

Let us now interpret the definitions in the form of dia- 
grams. Sk. 8A shows definition (1) and (2). Sk. 8B 
shows definition (3). Sk. 8C further describes definition (4). 
Sk. 8D further describes the relationship of the radian to the 
circle and also gives the values of a radian, both in decimals 
and in degrees, minutes, seconds and decimals of a second. 

For convenience in comparing the two systems, a chart of 
angular measurement of a circle is shown in Sk. 9. The ex- 
ample used in Sk. 9, 6” diameter and 10° angle is the same 
for both systems; study them and see the simplicity of doing 
the example using radians. 

Inasmuch as the formulas used for splines and gears call 
for the angles in degrees and hundredths of degrees (men- 
tioned before as approved by A.G.M.A., it is suggested that 
the reader obtain conversion tables from degrees to radians. 
One of the most convenient tables for conversion of degrees 
and hundredths to seven place radians is “Involutometry and 


14 


Trigonometry. In these tables the degrees and radians are 


arranged in adjacent columns. 


74(Ref. Division IX, Bibliography 
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We can now apply radians to splines or gear teeth. Do 
not forget, when discussing the number of teeth in a spline, 
that it also includes a space, and the two combined are re- 
ferred to as circular pitch. (Ref. Sk. 1.) Example: If we 
wanted the angle in degrees between adjacent teeth of 
spline with 10 teeth, we would simply divide the number of 
degrees in a circle, by the number of teeth, and it would be 
done thus 360° /N 360°/10 36 

Now, if you wanted the angle of the tooth thickness (as- 
suming that the tooth thickness and tooth space are equal) 
you would divide the number of degrees in a circle by the 
number of teeth, and then divide the answer by 2. It would 
be written 360° /N 2. This can be simplified by rearranging 
the formula and dividing the degrees in the circle by one 
half (2) and then dividing by the number of teeth, and is 
simply written 180°/N. Now, for your convenience, let us 
set this all down in table form, and also include the radians. 


Degrees Radians 

27 Circular Pitch, Tooth and 
N N Space 

180 7 : 
N N Tooth or Space Thickness 
90 w/e Tooth or Space Semi-Thick- 
N N ness 


Now, using the previous example of 10 teeth and desiring 
the circular pitch angle in radians, it would be written: 
2a N 2-3.1416/10 = 6.2832 /10 = .62832, and you can 
then convert the radians into degrees from the tables. Actu- 
ally, isn’t it just as easy to solve the problem using radians 
as using degrees? 


A “Refresher” in Geometry 


Assuming that you have now learned some things about 
radians, we'll take a “refresher” in geometry. In_ plane 
geometry, it should be remembered every circle (360°) is 
divided into halves (180°) and quarters (90°). The quarter 
circles are called quadrants and are numbered as shown in 
Sk. 6, where you will notice some crossed lines, a part of 
them in heavy section. They represent, graphically, the rela- 
tion of radians to the diameter of the circle. 

Remember in Sk. 8B, where the radian is shown in relation 
to the radius of a circle, and the angle is approximately 57 
well, if this are were to be divided in half and the upper half 
were rotated around into the TIT Quadrant, we would now 
have what is shown in Sk. 6 in the heavy outline. 


From this, we can now see the relation of half a radian 
to the diameter of a circle, which is approimately 29°. Keep 


this in mind, as it will be useful later on. It will 
trouble of dividing the diameters of a circle by 2 in or 


obtain the radius of the circle when used in formulas. 


Next, let us consider some other things about angk 
Sk. 11A. If it is true that the angle is 30° between 
1-1A, then it is also the same angle between points \ 
and 3-3A or any other distance from the center. This 
reasoning, when applied to various parts of spline o1 
teeth is shown in Sk. 11B. 
If the angle is 30° at D, fy 


. 3A, 
then it must also be 30° at a | es 
Db. All this leads up to the zor Te 
‘ag 
statement that, in gearing, . 
it is necessary to find some is THE 7 
le THE AT | SAME AT 
common denominator intO powrs | mE 
which to reduce the variou As | Don 


parts of gear teeth, in order 
that they can be added, 
subtracted, and otherwise 
calculated. The easiest way is to convert or reduce all 


lems into terms of angles in radians on the base circle. 
Now turn to Sk. 10. Here is a table of formulas, 
sketches to aid in applying that which has already bee 
learned to spline or gear teeth. The symbols have been 
changed from those used on splines to those used for g 
ing, such as the tooth space symbol in splines being ts whil 
that for the gear is S. So far as this article is concerned 
they are one and the same and may be used interchangeably 
Whenever a standard or basic value for tooth part j 
desired to be identified, the starred (4) symbol is used 
It should be understood that a gear made to standard or 
basic dimensions will not function satisfactorily becaus: 


provisions must be made for errors in manufacturing, with 
further allowance for oil or grease. This is usually don 
by thinning down the teeth an equal amount on both the 
pinion and the gear; however, sometimes when critical con 
ditions arise, the designer may want to leave the teet! 
in the pinion standard and provide for all the backlas! 
in the main gear. 

In the case of splines, the amounts of thinning is extreme 
ly small as it is desirable to keep the angular backlash to a 
minimum. Also remember that with splines, all the teeth 
are in mesh at the same time, whereas in gears only two or 
three teeth are in mesh at any one time. The foregoing 
should be sufficient to acquaint the reader with the subject 
of radians, so, let us go on to the next division. 


End of part 1. Part 2, starting with Division V, will fol 
low in November The Tool Engineer. 


Neoprene-Covered Electrical 
Cords 


A NEW LINE of portable electrical cords, introduced by ihe 

United States Rubber Company, features a heavy 
duty neoprene rubber jacket which provides increased pro 
tection against abrasion and other damage. Designed to 
withstand extreme flexing, constant movement, and surfac« 
abuse, the new cords are especially suitable for use on tools 
portable lamps, sound equipment, and domestic electrical! 
products, as well as other electrical equipment. 

The over-all diameter of the cord has not been affected 
by a 30 to 60°7 increase in the thickness of the jacket. T! 
is made possible by insulating the individual conductors 
the cord with Laytex, which is applied by a dipping proc« 
This produces a thinner insulation with superior physi: 
and electrical properties. 

The new cables will be available in sizes 10 to 18, with 
3, or 4 conductors and with or without steel wire reinfor: 
ment. The cables will be distributed under the name Us 
Royal Master Cords. 
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Report Die Casting 


CASTING MAY BE DEFINED as a method of casting or 
| essure-forming molten metals in metallic molds. It 
incestor of our much publicized plastic-injection mold- 
cesses, and is the only technique whereby a vast 
of metal articles may be efficiently mass-produced 
ling. 

istory of die casting has been traced back to 1849, 
the type-casting machine shown in Fig. 1 was invented 
J. Sturgiss. The purpose of the Sturgiss machine was 
ce a molten lead alloy from a pressure chamber and 
h a nozzle into a mold or die by means of a plunger 
unism, and its principles laid the foundation for the 

rn printers’ linotype. 
During the Civil War, die casting played an important role 
nabling Yankee manufacturers to produce huge quanti 
of lead bullets. Fig. 2 shows a refined version of the 
Sturgiss machine, which probably facilitated such produc- 


Until about 1907, virtually all die-casting machines were 
inually operated. Then, Van Wagner patented the so- 
d hot-chamber (or “gooseneck”) machine, shown in 
Fig. 3, thus establishing a basis for a major portion of our 
nodern die-casting industry. 

In the Van Wagner machine, air pressure served as the 
orce Which caused molten metals to enter a closed steel die. 
Molten alloys were ladled into its gooseneck prior to each 
machine operation, the quantity each time being slightly 
nore than enough to fill the die. Air pressure, carefully 
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In which the author explains the principles 
of hot and cold chamber methods 


regulated to conform with the requirements of the die by 
experimentation, was then applied to the metals in the 
gooseneck. This eliminated variations in the quality of casts 
due to variations in the manual pressure used to operate 
earlier machines 

Nevertheless, the first die-casting machine to be placed on 
the open market, sometime later, was the manually-operated 
Soss Machine. shown in Fig. 4. It was used extensively in 
the manufacture of metal door hinges, and had several oper 
ational features which made it more dependable than the 
original Van Wagner machine 

Until 1912, the potentialities of die casting were somewhat 
limited because lead and tin were considered the most useful 
alloys for the work. Therefore, much of our current die 
casting success can be attributed to the development of 
castable alloys based on zinc, aluminum, magnesium, and 


copper, 


Two Essential Methods 

There are two essential methods of die casting, respective 
ly known as “hot-chamber” and “cold-chamber” processes 
The hot-chamber method includes those techniques whereby 
an injection cylinder is immersed in molten metal so that 
direct air pressure or pressure from a ram can be used in 
filling the dies The cold-chamber method includes those 
techniques whereby separate injection chambers and metal 
melting pots are used so that the chambers must be loaded, 
either manually or automatically, prior to each operation or 
“shot.” Usually, the die cavity is filled by means of ram 


pressure. 


The author wishes to extend thanks to H. L. Harvill, President of Harvill Manu 
facturing Company, Corona, Cal and to the Hydraulic Press Manufacturing Com 
pany, Mt. Gilead, Ohio, for courtesies extended in the preparation of this art 
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FIG. 5A—Harville Model HD 302 wie Casting Machine 
shown tooled for hot chamber operation. Photo by cour- 
tesy of H. L. Harvill Mfg. Co., Corona, Cal. 

Generally speaking, it might be said 
that hot-chamber die casting is limited 
to comparatively low-pressure work 
whereas cold-chamber machines may use 
up to 100,000 psi pressure. However, 
hot-chamber machines are eminently sat- 
isfactory for the production of zine, tin, 
and lead alloy products. 

Figs. 5A, B and C show typical “goose- 
neck” machines now so widely used for 
hot-chamber die casting. Its essential 
members include a melting pot, an in- 
jection chamber, an injection nozzle, die 
platens, the machine frame with tie bars, a die operating 
cylinder, and two die halves (which are not actually part of 
the machine, since they are interchangeable) . 

Beneath the melting pot is a burner chamber, normally 
fired by oil or gas. Ingots of a required alloy are usually 
fed by hand into the melting pot, which is part of the 
machine, but may be ladeled to the pot from a separate 
metal-breakdown furnace. 

The injection chamber is generally a_ cast-iron-alloy 
cylinder, mounted so that its gooseneck will be immersed 
below the surface of the molten metals in the melting pot, 
and so that its injection opening will be in contact with the 
injection nozzle which leads through the stationary platen 
of the machine and into the die cavity. Either a pneumatic 
or hydraulic eylinder may be used to open or close the dies, 
hvdraulie evlinders being generally preferable even though 
they are somewhat more expensive than air cylinders. Oper- 
ating cycle is shown in Fig. 5D, below. 
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FIG. 5B.—At left: hot chamber Die Casting Machine by Hydraulic Press Manu 
facturing Company, Mt. Giledd, Ohio. FIG. C above, is a cross section of the 
H-P-M hot chamber machine. Note the melting pot and opening in cylinder, just 
over and under the piston. Metal is forced, by piston pressure, through the ‘‘aoose 
neck’ and into the mold cavity. 

Pictured in Figs. 6A and 6B are modern, cold-chamber die 
casting machines with hydraulically-operated injection mech 
anism which permits the use of maximum casting pressures 
Molten metal is retained in a holding furnace adjacent to th 
machine and ladled into the injection chamber for each cycle 
of operation, during which movements of the injection piston 
may be controlled by means of a foot pedal. Function of 


the pedal is to open a valve, permitting hydraulie fluid to 


flow under the high pressure of a hydraulic pump and a 
cumulator assembly so as to actuate the injection piston 
When the injection piston or ram has forced a_ pre 
determined quantity of hot metal into a die cavity, th 
movable platen can be moved away from the stationary 
platen almost immediately—either with a_ time-control 
mechanism or by hand-operating a control lever for th 


FIG. 5D below. 


HOT CHAMBER OPERATING CYCLE 


Injection cylinder assembly fills with 2. Ram injects molten metal into die 3. Core is pulled and casting ejected 


molten metal cavity 
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by manual or automatic means 
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above, shows Mcdel HD Harvill Die Casting Machine as ‘‘converted’’ to 
operation. Conversion from hot to cold chamber—and vice versa 
about O minutes. Fig. 6B, below, the Model 150-A (150 ton) cold 
Casting Machine by Hydraulic Press Manufacturing Company, Mt 


valve for the die-moving cylinder. Tie bars align the 


movable platen, and the precision adjustment of dies on 
the platens is permitted by the use of die-adjusting nuts. 

As a rule, hot-chamber machines are used to die-cast 
alloys, such as lead, tin and zine, which melt at the lower 
temperatures (400 to 800° F.) while cold-chamber machines 


are used to die-cast alloys with melting points as high as 
1700° F. Typical alloy specifications are shown on following 


pages. 


The efficient use of modern die-casting alloys and machines 
primarily depends on the ability of the individual Tool 
Engineer to produce a practical design for the mold or die 
needed to manufacture a given article. Parts of the average 
casting die, as shown in Fig. 7, might be listed as (A) sta- 
tionary die half, (B) die leader pin, (C) leader pin bushing, 
(D) die cavity, (E) metal passage, (F) core recess. (G) 
metal passage plug. (H) movable or ejector die half, (1) core- 
pull mounting bracket, (J) core-pull rack, (K) core-pull 
pinion, (L) ejector or knock-out pins, (M) surface pins, 
N) ejector plate, (O) ejector racks, (P) ejector pinion, 
and (Q) ejector box. 
FiG. 6C below; FIG. 7 at right 


Sometimes called the “hot half” because it is adjacent 
to the injection nozzle on a die-casting machine, the sta- 
tionary die half is mounted on a stationary platen by means 
of bolts and must remain in a single position while it is in 


ise 


Operating Principle Described 

In cold-chamber die casting, hot metal is injected into the 
die cavity by way of the runner and gate in the stationary 
die half. Then, when the metal has solidified, the injection 
piston may continue its forward stroke so as to eject the 
cast from the stationary half as the movable die half is 
pulled away, causing the cast to cling to the movable half. 
Therefore, the piston is the = only 
mechanism” ordinarily provided in the stationary die half. 


injection “ejection 

Leader pins maintain the alignment of the die halves. 
These are hardened and ground alloy -steel rods which should 
be inserted in the matching die halves at the beginning of 
die construction in order to maintain the relationship of the 
halves from start to finish, and when the dies are mounted 
on a casting machine the leader pins should operate freely 
without evidence of stress in their bushings 

The die cavity is an impression machined into the die 
blocks or into separate pieces of steel which are mounted in 
pockets in the die blocks 
half, and counterbored on the face matching the stationary 


Bored into the stationary die 


die platen of the machine which will be utilized, is the metal 
Ordinarily, this hole is in the center of the die 
but it may be off-center when the size or shape of the die 


passage. 


would otherwise cause tie bars or other machine parts to 
become die-mounting obstructions. 

Actually, the core recess is a cylindrical cavity in both 
die halves, its purpose being to accommodate a core which 
is round to the point where it meets the die cavity proper 
whence the end of the core may be any shape or size re 
quired by the nature of the impression to be made in the 
part. 


Metal is 


i 


ladied trom holding fur- 2. Ram injects molten.metal into die Cor s pulled and casting ejected 
mace imection cylinder cavity t o means, 
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Extending into the metal passage is a metal-passage plug 
in the stationary die half, and its design usually includes a 
channel runner for the flow of molten metal into the die 
cavity. 

The movable or ejector die half is that portion of the die 
that should contain the mechanical means of pulling cores, 
and operating knock-out pins. Knock-out or ejector pins 
free finished casts which normally cling to the movable die 
half when it is pulled to the open position. 

Serving as a carrier for cores, is the core-pin mounting 
bracket. This may be moved into the cavity before each 
operating evyele and removed from the solidified casting 
before the casting is ejected from the die. Cores may be 
directly attached to this bracket, and it is generally con- 
sidered good practice to mount the bracket in a_ position 
that will be normal with relation to the die block face al- 
though, in this connection, it is often practical to pull a core 
at an angle. The core-pull rack and the core-pull pinion are 
mechanical means of actuating the core-pull mounting 
bracket, and they may be powered either manually or 
hydraulically. 


The Funetion of Ejector Pins 

Knock-out or ejector pins may be either flush or retracted 
slightly into the surfaces of the movable die half when the 
die is closed. Surface pins are often used to keep the ejector 
pins flush with the cavity surfaces, and an ejector plate 
should be placed so that all ejector pins will move forward 
simultaneously with even pressure when the movable die 
half is retracted. The number of ejector pins is determined 
by the size and nature of a specified cast. 

Ejector racks and pinions are mechanisms used to move 
the ejector plate, and may be manually operated. The 


Typical Specification and physical properties of aluminum base materials. 


ALUMINUM-BASE MATERIALS 
CHEMICAL COMPOSITION 


ejector box retains the ejector plate and provides a ils 
of mounting the ejector rack and pinion assembly, b 
sufficient depth to permit full extension of the ejector 

Fig. 8 shows what may be considered the simplest typ 
of casting-die design, wherein the cavity is sunk in th: 
ejector half only. Such a design is suitable for the produ 
tion of a part which is flat on two surfaces with a bea 
around its outside diameter. The die halves are parted 
one surface, and for this reason the hot half may be nothing 
more than a piece of flat steel. 

Numerous casting dies are constructed with a portion of 
the die cavity in each of the separate die halves, and 
uniform casts are to be made therein the cavities must be 
perfectly matched and set up so that their alignment can by 
constantly maintained. Figs. 9 and 10 show comparativel 
simple designs, in which cavities are respectively machine 


in two die halves. Complexity of the part may be increas: 


PHYSICAL PROPERTIES 
Elong 
Yield Tensile in2 


cu ZN MN MG NI SN Ti Other Min Min Min * 

CG 10 21.000 39.000 4.5 

60 50 30 .10 50 .10 .20 33.000 15 

20 .10 .10 40 20 18.500 35.000 6.0 
3.5 by 
45 10 30 .10 50 .30 .20 19.000 32.000 2.7 
3.0 
40 1.0 .50 .10 .50 __.15_ 19.000 32000 20. 


Alcoa 
Spec. No Class No. Al SI FE 
AC-11347— 10.0 
Amend 1 13X R 12.5 .80 
AN-QQ-A366 9.5 
Amend 4 3 =R 13.0 23 
AC-11347 6.5 
Amend | 356 R 75 .60 
4S5Al141NT 45 
Amend 4 @ 8 23 
45 
QQ-A-591 11 85X R 95 20 


Note: All elements maximum except where range is specified. 
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COPPER-BASE ALLOYS 


= CHEMICAL COMPOSITION PHYSICAL PROPERTIES 
| Tensile Yield Elong 

| Specifications cu ZN SN AL MN FE PB NI IMP P.S.1 PS.1 o, In2 ea 
| \RVILL No. 70 55.-60 REM 1.50 1.50 1.50 4-2 40 50 80 60.000 25.000 10° Fa 
= \RVILL No. 110 58.65 REM. 30 5 3.50 4-3 40 50 80 80.000 55.000 8% 

4 

ARVILL No. 120 60.68 REM. 30 #7 5 4-5 40 50 80 100.000 65.000 4% 

| S.T.M. B-176 Silicon 

42T—CLASS A Sf, 30. 15 25 25 25 1.50 25 5 45.000 25.000 10% 

4 $.T.M. B-176 

42T—CLASS B 63.-67. REM. 5 15 58.C00 30.000 15% 
All elements maximum except where a range is noted 


pecification of copper-base alloys 


he addition of stationary cores in either or both die Te FIG. 13 
es, as well as by variations in parting lines. Fig. 10 
eates a die with an elbow fitting and an irregular or 
sled parting line which permits use of one stationary core 
place of two movable cores. 


Fig. 11 shows another simple casting-die design, to which 


ored hole has been added without greatly complicating 
die-fabrication procedure. The core in this case is a 
tionary part which does not extend beyond the face of 
movable die half, and the cavity could be made by 


whining around it (leaving the core pin standing as part 


f the die solid); or, if construction of the die were further 
iplified, the core pin could be fabricated separately and 


idded to the machined cavity. Disadvantages of the latter 


practice may be listed as follows: 


1) Each cast would have a “witness mark” at the point 


here the core pin is mounted. (2) If the core pin should 
become loose, metal would flash between the core pin and 
die plate, making the ejection of casts difficult—if not im 
[x ssible. 

Stationary core pins must, of course, extend into the die 
cavity in a direction parallel to the motion of the die half 
since otherwise casts could not be satisfactorily removed 
from the cavity. 


Designing Ingenuity Necessary 


Considerable ingenuity must be exhibited by the tool 


engineer in devising methods of die construction to overcome 


the need for movable cores, which will almost invariably 


retard a casting evele, “ases it is ides 
etard a casting cycle, and in many cases it is a good idea to opened, the bracket is moved, drawing the core from a cast 


have a cast article or part redesigned if necessary to avoid that has solidified in the cavity 


such die units. 


Indicated in F; 12 ' The possibilities of intricate coring in die casting are well 
ndicated in Fig. 12 is a die set-up wherein a single 
. illustrated by the die and cast shown in Fig. 18. The cast es 


movable core is operated in one direction normal to the 
parting line or plane of the die. Within the die cavity are 
two stationary cores which will also form holes in the article 


has eight holes—three being made by stationary core pins 


in the ejector die half and five being made by movable 


cores, three of which are at an angle to the axis of the cast 
It should be noted. here that the longitudinal hole through 


the cast is cored from two directions—a common practice j 


that is to be cast. The movable core is shown attached to 
iis mounting bracket and partially removed. When metal is 
injected into the die, it is fully closed; then, as the dies are 


when long holes are required or when the taper of core pins 


Typical Specification of zinc base alloys. must be minimized. It is generally necessary to remove a 


ZINC-BASE ALLOYS 
CHEMICAL COMPOSITION AVER. PHYSICAL G MECH. PROPERTIES 


Tensil: Str Elong Brinell Charpy 
P.S.1 


Specification Al CU MG FE PB cD SN ZN In2”-%  H'rdn's Imp 
3.5 25 02 
ASTMB26-43 Alloy XXI 45 35 10 10 007 005 005 R 44.000 2 6 
3.5 03 
ASTMB86-43 Alloy XXIII 43 10 08 10 007 005 005 - 35.000 3 12 
3.5 75 03 
ASTMB86-43 Alloy XXV 43 1.25 .08 10 ~=—-.007 095 .005 x 40.000 2 12 
ALL ELEMENTS MAX. EXCEPT WHERE SPECIFIED AS A RANGE NOTE: Pb + Cd + Sm Max. = .010 
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MAGNESIUM-BASE MATERIALS 
CHEMICAL COMPOSITION 


MG MN 
Specification Min. Al Min. Max. 
Dow Metal R 90 .20 
5.8 19 
Dow Metal EX. R oh Max. 


Typical Specification of magnesium base alloys. 


thin sheet of metal from holes made with split cores, since 
it is almost impossible to tighten the cores so that no metal 
can flow beween them, 

Fig. 14 shows the die set-up for casting a drum (center) . 
Sliding die members are used, and their arrangement is such 
that they can be withdrawn from a cast before it is ejected. 
These slides are similar to cores, being moved into the die 
blocks prior to each injection of metal, although their function 
is to form the entire outside diameter of each cast. As a rule, 
dies with slides are expensive, being employed only when 
other production tools cannot be utilized. 

Loose die pieces are sometimes required to cast articles 
with unusual designs, but should be avoided whenever pos- 
sible because they can delay production even more than will 
sliding die members. Fig. 15 shows a loose piece of knock- 
out die arrangement in which the loose piece is ejected with 
a cast, from which it may be later removed in a special 
fixture, in order to form undercuts in two lugs on the cast 
article. 

Multi-cavity casting dies should be designed whenever 
the size or shape of a cast article will permit their use, 
since they will greatly increase the productivity of a ma- 
chine by making it possible to cast several articles simul- 
taneously. Fig. 16 shows a multi-cavity die and a cast 
(lower center) which represents the simultaneous fabrication 
of six parts with different designs. 


When it is most economical to fabricate single-cavity dies, 


FIG. 16 
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PHYSICAL PROPERT 


SI Ni ZN 


Other Yield Str. P.S.1 Elong. Br 
Max. Max. Max Max P.S.1 Tensile Str. In 2”-% H’; 
Typical Typical 
.60 20.000 33.000 3 4a 
a 
3 § 17.000 27.000 4 
it is sometimes possible to mount several dies of this pe 


in a suitable frame, as indi- 
cated in Fig. 17, so that they 
will serve as a multi-cavity 
die. Frames for such work and 
related units can often be eco- 
nomically purchased from var- 
ious sources as standard die 
parts. 

Most die castings must be 
machined or cleaned up by 
various machining operations 
after they are removed from 


the die casting machine, but FIG.17 


hours of production time can 
frequently be saved if the tool engineer will first n 
certain that his die designs will not create unsightly o 
hard-to-remove flash or sprue defects in production 

An example of easy-to-finish die casting is shown in Fig 
18, a photograph of a “shot” with which doorknob and 
escutcheon casts have been made in a multi-cavity die. Ax 
the reader can see by glancing at the finished doorknob as 
sembly in Fig. 19, nothing more than simple cutting and 
polishing operations were required to make the parts of th 


«cL At 


shot into finished articles 

Die casting is not a desira 
ble substitute for forging and 
machining techniques whet 
highly-stressed articles are r 
quired, since it results in a 
granular metal structure whi 
is superior only to other types 
of casts. However, it is prol 
ably the only metals-fabrica 
tion technique that is com 
parable to plastic-moldin 
processes from the standpoi 
of production economy 


FIG. 18, below, die casting ‘‘shot f 
door knobs and escutecheous cast ir t 
cavity die. At left (Fig. 19), the f 
parts which only require removal of f 
and polishing to put them in finished 
dition 
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Drawing Die Problems and Formulae 


A Comprehensive Treatise Covering Advanced Design and Construction 
Of Simple and Compound Drawing Dies for the Mass Production Industry 


Installment No. 6 of a Series - - The Techniques of Drawing 


COMPOUND DIE IS A DIE that is capable of producing 
\ more than one operation with each stroke of the press 
\ compound die differs in construction from a progressive 
inasmuch as all operations are completed in one stroke 
thout progression. If the desired quantity is 5,000 or more 
d there are no double-action presses available, and the 
aterial thickness is under 0.093”, an appropriate design is 
shown in Figs. 58 and 59. Fig. 58 shows the die in an open 
sition; Fig. 59 shows the die at the bottom of the stroke 
This type of die is mounted in a single-action press and per 
orms the blank and cup operations. 
The operation of the compound die is similar to the dies 
described in Figs. 


52 and 53, and 54*, the only difference 
being the addition of the blanking operation. This type of 
lie is a more expensive one than a single operation die; how- 
ever, it eliminates one operation, one operator’s time, one 
iandling of the material, and the use of one press. It is es- 
pecially adaptable for high-production runs and where only 
single-action presses are available. The extra cost of con 
str icting a compound die would be absorbed in a very short 
time for quantities of 5,000 and more. 


rriple-action Press 

F 
triple-action press. This type die is capable of performing the 
operations of blanking, cupping, and embossing. The die is 


g. 60 illustrates a compound die which is mounted in a 


shown completing the blanking operation. The upper mem- 
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FIG. 58. Single-action press. Blank and cup in compound die. Die 
shown open 
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ber is the blanking punch and also the blank holder. The 
lower member is the blanking die and also the drawing die 
The operation sequence is as follows: the blanking punch 
and blank holder move independently up and down on the 
outer slide of the press, and can be adjusted to blank the 
part and then hold the part. 

The adjustment should be so governed that the travel of 
the blank holder should be stopped within 0.002” to 0.005” 
of the blank. In the event wrinkles should occur in the cup, 
lower the blank holder. As the cycle progresses, the drawing 
punch starts its descent on the inner slide (or the plunger) , 
drawing the metal down through the die where it is con 
tacted by the embossing insert which rises on a plunger and 
is finally “spanked-in”, at the bottom of the stroke. As the 
press ascends, the cup is ejected at XY, or by the addition of 
the positive ejecting fingers, shown in Fig. 56. 


Double-action Press 


The term “double-action” applies to the dies whose draw 
ing punches and blank-holders move independently of each 
other. The mechanical operation is practically the same as 
the triple-action press previously discussed. The only differ 
ence between the two is that the latter lacks one extra action 
which is the lower plunger. The design shown in Fig. 61 
illustrates a double-action blanking and cupping operation of 
the push-through type. Push-through type dies are capable 
of higher production than ejecting type dies because the cup 
falls through the bolster plate into a container and does not 


FIG. 59. Single-action press. Blank and cup in compound die. Die 
shown closed 


29 


: 

| = 
EW 
| 
| whe 
| 
| _ 


Air Vent 
\ Blanking Punch 

ond Blank Holder 
Outer Slide 


Inserted Punch 


} 


| 


Drawing Punch 


Inner Slide 
Drawn Cup Stripped 
Here as Stroke Cycle 


Blanking Die 
; Completed y, and Drawing Die 


“Completed 
Cu 


p 


| 

| dL ha 

Embossing Die 
/ and Plunger 


Inserted Die—Economical for the Construction 
of Large, Round Dies 


| 
| 


FIG. 60. Triple action; blank, cup and emboss 


have to be handled. Note: The design of the double-action 
die, illustrated in Fig. 61, is adaptable for materials 0.093” 
and under. 

\ typical large cupping operation is shown in Fig. 62. The 
blank holder, punch and die are clearly shown. In operation, 
the blank holder descends on the outer slide and clamps the 
blank; then the punch descends on the inner slide and com- 
pletes the operation. 

Drawing dies that are mounted in double-action presses 
make possible the drawing of a deeper shape than a com- 
pound die mounted in a single-action press. Because the 
FIG. 61. Double action; blank and cup. (Push-through type.) 


Drawing Punch 


| CH Blanking Punch 
y and Blank Holder 
Blanking Die 
and 
IN Drawing Die 
\ 

N KA | 
| 
| 
| 

} 
| 
| 

30 


blank is first firmly clamped between the die and the | 


holder, the completed evele of operation is then perforn 
without any change whatsoever of pressure to the bl 
holder. In cases where a compound die is used in a siy g 
action press, the blank is clamped between the die fac 
the pressure ring; and, as the press descends, a slight build 
of pressure increases as the press travels downward 

A more uneven drawn shape is obtained by this typ: 
cushion than by a toggle drawing press. However, ther 
cushions available now that do not inerease in pressure y 
the descent of the press Also, these cushions can be « 
tained with a locking device that locks the cushion at 
bottom of the stroke, and is released when the cycle of op 
ation is almost completed. The self-locking cushion is p 
ticularly advantageous when drawing thin materials: he: 
the stripping is done without any opposing force to the dra 
cup after the die has ascended 


Burrs 


A blanking operation is usually the first stage of a seri 
and is so simple an operation that it is very seldom giv: 
sufficient consideration, and in many instances failures 
curred later on can be attributed to dull edges of the dies . 
to dies that have excessive clearances. Burrs that remain o: 
the blanked parts are usually caused by incorrect clearances 
of the blanking dies or by tools that are in poor condition 

When these burred parts go unnoticed and are fed to th 
dies, obviously the pressure ring will be prevented fro. 
exerting its full degree of holding power. See Fig. 63. Then. as 
the punch descends, the blank will be forced between th 
punch and die with the burred edge dragging 


across th 
pressure ring and the faces of the draw die, in time, causing 
scratches to occur upon either of these members 

As the blank is forced between the punch and die, the 
burred portion tends to thicken most at the edges of the 
drawn shape, thus causing work-hardening. When work 
hardening occurs at the edges of the cup, it will naturally 
tend to tear in the cupping operation or operations to follow 
It is evident that the continued dragging of the burred edges 
finally “galls” the faces of either the pressure ring or the die 
face, resulting in “scored” parts, another factor to which 
ruptures are attributed. 


FIG. 62. Drawing an aluminum alloy shell in a double-action toggle 
press. Blank holder on outer slide. punch holder actuated on inner 
slide. Photo by courtesy of Aluminum Company of America 
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Lhe greater percentage of blanks produced by blanking 
s will have a slightly burred edge. Therefore, always nest 
blank so that the burred edge of the blank will form 


ind the punch, Even an excellently constructed die will 
ice a blank with one edge sharper than the other. The | 
pel edge is the one that faces the blanking die: the other Re ate | 3 
is comparatively smooth. Hence, always nest the blank for W » 
that the sharper of the two edges forms around the punch tied «(li f 
S procedure prolongs the life of the die and lessens the — ’ - 
nee of galling ¢) 
Radii 
The following are a few helpful hints to remember when 
nfronted with rupturing, wrinkling and buckling. For 
are and rectangular draws, decrease the drawing die 
is (drawing edge must not be confused with corner 
is) 126 at the corners—i.e., if the end and side radius 
the drawing edge is 0.250", make the radius in the corner : 
1250" minus 12°, or 0.220”. However, use care to have the = : 
urving radii blend smoothly into each other. Since the metal “_ 
ickens at the corners, decreasing the corner radii helps 
ove the metal slightly towards the ends and the sides ; 


\ method that helps obtain a greater depth of draw, for 


cylindrical shapes, is to taper the pressure ring slightly, de Partially 


creasing in thickness from the center outward to the edge Responsible for Buckles 


For example, if the pressure ring measures 2” thick at the 


ID, then taper its face about 0.002”, decreasing towards the 
OD and following the exact procedure for the face of the die 


which matches the pressure ring. 


{nother method for obtaining a greater depth of draw is to FiG. 64. Excessive radius on punch or draw die may cause buckling 


ro igh up the drawing radius of the punch, or to step the Wrinkling and Buckling 


punch slightly above the radius. In other words, chuck the 
; The terms “wrinkling” and “buckling” are often confused 
punch in a lathe and take a sharp pointed tool and cut about age ree 
i and, to define each: wrinkling is a wavy formation of the 
four shallow grooves about .005” deep around the punch “dee : 
; ; Se metal that has not yet reached the radius of the die; buck 
radius. Or, decrease the punch diameter .005” from the 
oT: ling is a formation of wrinkles that has already passed over 
yunch radius up to about This will leave a slight shou 

I | p to about I} ll] light shoul 
nigcheponceglie. cout - : the radius of the die. In other words, buckling is a formation 
der which “bites” into the metal and tends to bring the metal : ; 
of wrinkle s whi h urs in the body of a shell, and wrinkles 
with it. The above suggestions should only be applied rela 
° oar ; ‘ . are a wavy formation which occur in the flange of a shell. 
tive to over-reduction, which is partially responsible for rup a ; . 
Insufficient pressure of a pressure ring can be responsible 

tures 

for wrinkles; however, excessive pressure may cause the 


FIG. 63. Nesting of blank so that burred edge will form around punch FIG. 65. Unequal lengths of pressure pins are responsible for cocked 
or warped pressure ring 
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FIG. 66. Three types of pressure pins. 


drawn shape to rupture. Also, excessive radius on the draw 
die will encourage wrinkles (see Fig. 64 at R), and too sharp 
a radius (see Ri) will tend to prevent easy flow of the metal. 

Excessive radius on the punch (See Fig. 64 at Re) is par- 
tially responsible for buckling. It is important, then, that a 
compromise be made between the two. When wrinkling oc- 
curs, exert more pressure to the pressure ring, decrease the 
die radius and increase the radius of the punch. When buck- 
ling occurs, decrease the radius on the punch and increase 
the radius of the die. Buckling, because the metal is unsup- 
ported for too great an area, will occur more frequently in 
tapered, conical, and hemispherical shells. 


Pressure Rings 


A pressure ring is just as important as any of the com- 
ponents that make up a die. Pressure rings are undoubtedly 
the “most taken for granted” component of the punch and 
die assembly. Too often, a well designed and well con- 
structed die fails because of a poorly constructed pressure 
ring. 

It is important to harden at least the drawing area (the 
area taken up by the blank perimeter) of a pressure ring for 
production runs that exceed 200 parts. The drawing area 
should also be polished to a mirror finish in order to partially 
provide “slipperiness” for the blank. To help produce an 
even drawn part, the pressure ring should be surface ground 
so that its faces are parallel. 

It is also important to harden that portion of the pressure 
ring that contacts the pressure pins, as the constant impact 
of the pressure pins on a soft surface will finally leave their 
imprints, as shown in the insert in Fig. 65, or cause the pres- 
sure ring to bend. A pressure ring that is warped is partially 
responsible for ruptured or uneven drawn shapes, more so in 
nonsymmetrical and rectangular shaped parts. 

Another important fact to consider, when designing pres- 
ure rings, is that the pressure ring should be of sturdy con- 
struction; that is to say, it should be constructed from 34” 
steel for rings up to 6” x 6”; 114” thick for rings up to 12” x 
12”; 134” thick for rings up to 18” x 18”; 214” thick for rings 
up to 24" x 24", or an additional 4%” thickness should be 
added for every 6” in width. 


Pressure Pins 


Pressure pins are often regarded as “just another pin”, and 
frequently their unequal lengths, such as illustrated in Fig. 
65 (a) and (b), are responsible for warped or cocked pres- 
sure ring. The pressure pins should also be hardened and 
ground to equal lengths, and when high production is re- 
quired, it is better to use the type shown at C in Fig. 66, be- 
cause the larger the area at the end of the pin which contacts 
the pressure ring. the less chance there is of an imprint to 
that surface. Also, the large head pressure pin cannot drop 
through the holes of a bolster plate as sometimes happens to 
the smaller diameter pins. ’ 
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Bolster Plates 


The following suggestions are intended for those w 
would like to standardize their present press equipment, 
standardize new equipment which would be adaptabk 
their present equipment 

The bolster plate layout, as shown in Fig. 67, is design 
so that the majority of the presses in the plant will be ada; 
able to most of the dies constructed. That is to say, it is 1 
practical to have one bolster plate hole layout spaced 
apart, and another bolster plate layout spaced at 24". f 
an example, let us suppose that there are four drawings 
forming dies to be run, and there are only four presses ava 
able that are capable of handling the dies 

Two of the dies are so laid out that they can be run in on 
two of the presses, that have a bolster plate layout spacii 
of 3”, which corresponds with the die layout; however, t! 
presses intended for the dies are in use at this time. T} 
other two presses have a bolster plate layout spacing of 21% 
consequently, the latter two dies will have to be set asid 
until the presses with a coordinating bolster plate layout ar 
available. This condition arises in many shops, particular! 
when press tonnages vary greatly. 

In some cases the standardization of all presses is not 
possible; however, the majority can be standardized. I! 
would be well worth the time and expense, for some of the 
plants, to renew most of the press bolster plates with a stand 
ard hole layout and to equip each press with a new all steel 
bolster plate. 

To simplify press setup and save design costs and tool 
room costs, the designs of the bolster plates shown in Figs. 67 
and 68 are presented for their worth. Note the layout of th 
bolster plate shown in Fig. 67; however, disregard the rec 
tangular cutout for a moment. When a die is designed, the 
relation of the center line of the punch shank and the center 
line of the bolster plate layout must be considered. 

The proposed rectangular cutout eliminates the relation 
ship of the bolster plate layout and the punch shank, becausé 
the pressure plate assembly, of the die, can be placed through 
the bolster plate opening on top of the air cushion (see Fig 
69) without regard to the hole pattern of the bolster plate. 
Obviously, the size of the die that can be so mounted is lim 
ited; nevertheless, a good portion of the dies can be con 
structed in this fashion. 

The rectangular opening also provides a convenient means 
for removing the slugs that accumulate on top of the ai 
cushion during piercing operations. It is also evident that 
the rated tonnage of the press, the thickness of the bolster 
plate, and the number of holes in the bolster plate govern the 
size rectangle that cafi be sawed out. If the area of the rec 
tangular opening is too small to receive the die, the die could 


FIG. 67. Bolster plate with rectangular cutout. 
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ip in a larger press which would have a greater area 
in the bolster plate, because of its greater thickness. 
ases where the perimeter of the pressure pads would 
the largest rectangular opening, naturally the rela- 
yn of the bolster plate layout and the punch shank 
be considered. If the dies are too large for the largest 
single-point presses, or if the dies require a higher 
tonnage than the single-point presses are capable of 
then the layout as shown in Fig. 68, is worth con 
68 is a proposed design of a bolster plate layout that 
be adapted to presses having twin or triple air cushions. 
the same chordal layout is carried out here as in the 
the single-point press, which would permit mounting 
dies simultaneously in the event the single-point presses 
bearing most of the production load. Also worthy of 
s the access to the tapped holes at 5” intervals, which 
tates setup 
fhe slide should be laid out and tapped at 5” intervals. 
chosen layout pattern of both the bolster plate and the 
e should be presented with the order of any new press 
nment, and the thickness of the bolster plate should be 
mined by the press manufacturer. 


Vounting 


Che following suggestions are offered to facilitate mounting 
ches and dies to their respective die sets. It is econom 
to provide sub-plates for all types of dies. That is to say, 

, punch and die should be mounted to a sub-plate, then 
nted to a die set. Then, when a punch and die become 

ssolete, the tapped holes that were used to align the punch 
ind die can be transferred from the die set to a new die. The 
only additional holes needed would be new dowel holes. 

Insert the punch and die to their respective sub-plates 
see Fig. 69), especially when high production is demanded. 
lhe inserted method should be applied particularly for eylin- 

ical dies, because the operation can be done very easily in 
in engine lathe. When, however, (as previously stated) high 
production is demanded, the punches and dies should be in- 
serted whether the die is round or irregular. 

The procedure for mounting a round die is as follows: 
First, heat-treat the punch and die before mounting: second, 
grind the OD of both the punch and the die. Measure the 
OD of the punch and die accurately and counterbore their 
respective sub-plates 0.001” to 0.003” larger than the OD of 
the punch and die. This type of construction eliminates the 
need for doweling, as the only movement of the tools would 
be in a circular direction; hence, it would be impossible for 
the punch and die to get out of alignment. 

Third, mount the punch and die to their respective sub- 
plates. Important: Do not drill and counterbore the top face 


FIG. 68. Bolster plate adaptable to presses with twin or triple air 


ushions 
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Rectangular Opening in 


Bolster Plate 


FIG. 69. Mounting of punch and die, using bolster plate witn rectangu- 
lar cutout 


of the drawing die as it will mark the blanks and hinder the 
blank from slipping easily between the pressure ring and the 
die face. Instead, always drill and tap blind holes in the 
under side of the punch and die. Fourth, bolt the punch and 
die to their sub-plates. Fifth, for inverted draw dies—that 1s, 
draw dies whose pressure rings are operated by air cushions, 
rubber, or springs from beneath the die—bolt and dowel the 
punch and sub-plate assembly to the lower die set. 

Sixth, cut segments of material thickness about 2” long 
and bend the segments 90 degrees. Place the segments 
(about 6 or more depending on the size of the die) around 
the perimeter of the punch, as shown in Fig. 70. Seventh, 
place the die down over the shimmed punch and bottom the 
die subplate on a pair of ground parallels. Eighth, assemble 
the punch holder to the die set and clamp the die set to- 
gether with two heavy-duty “C” clamps. Ninth, drill, tap, 
and secure the die sub-plate to the punch holder. Do not 
complete the doweling operation at this time. 

Tenth, after the die is bolted to the punch holder, back 
off the cap screws one turn. Assemble the pressure ring and 
set up the die in a press for a trial run. Turn on the air pres- 
sure and place the blank in the nest provided. Start the 
motor of the press and draw a cup. Stop the motor, drop the 
air cushion, and inch the press to the bottom of the stroke, 
but, do not remove the cup. Remove the die set. Eleventh, 
tighten all cap screws that secure the die and its sub-plate to 
the punch holder. 

It is always good practice to use a drawn shape, rather than 
shim stock, for spacing the clearance of the punch and die 
before the final doweling is performed, because drawn metal 
acts different than strip shim stock, especially in non-sym- 
metrical shapes whose contours have both stretch and shrink 
walls. 

The procedure relative to mounting just described pertains 
to all types of dies. In other words, no matter what type of 
die is to be mounted, always mount the lower member first. 
This can be done without any interference whatsoever by the 
upper member. After the lower member is secured by cap 
screws and dowels, shim the two members together. The 
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upper member can be bolted to the punch holder very con- 
veniently. Many die makers make the mistake of bolting the 
upper member first, then shimming the lower member. The 
lower member must then be held by clamps and the die set 
taken apart in order to drill and ream the lower member; 
hence a slight shift of either member might result. 


Calculations of Press Tonnages 


Overloading the press can be responsible for a broken 
crank shaft or a press frame, and until one has had con- 
siderable experience with a variety of operations of various 
metals, thicknesses and shapes, he should always make cer- 
tain a press is of the required capacity to produce the article 
in question. 

An important consideration, in regard to continuous oper- 
ations, is that when a press is performing the operations of 
blank and cup, there is a decided amount of energy used up 
at the impact loads. The motor must restore enough energy 
before the next cycle; therefore, it must be borne in mind 
that all continuous operations (operations without idle time) 
require more tonnage than one cycle operations. When in 
doubt, check with the press manufacturer. 

The greatest majority of the blanking dies should be 
“sheared”, as shown in Fig. 71, the exception being for thin 
materials 0.025" and under. However, dies that are required 
to blank lengthy perimeters of 0.018” high carbon steels, or 
stainless steels which have great shear strength, should also 
be sheared. Shear should never be machined on a punch or 
die decreasing toward the center, but should be machined 
from center to edge decreasing in thickness toward the edge. 
Placing the shear in this manner prevents sudden shock to the 
edges of the tools, where chipping occurs first. 

Shear reduces the cutting load and makes possible the use 
of a smaller press, also reduces the violent shock to frame 
and drive of a press that results when shear is ignored. 


FIG. 70. Procedure for mounting. 
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Full Shear 


When the Blank is Desired, Shear the Die Die 


Punch 


Full Shear 


t 
“and”! At Least 2t 


For Drop Through—No Taper for Ejected Parts 


When Piercing, the Slug is Not Desired 
Therefore, Shear the Punch 


FIG. 71. Shearing of blanking dies 


Shear is considered in two ways: part-shear and full-shear 
Part-shear is machined on tools for relatively thick materials 
(14” thickness and up). Full-shear is not practical for heavier 
gages because the “land” of the blanking die would be ex 
ceeded. Full-shear reduces the tonnage load about 50°7; part 
shear reduces the tonnage about 25%. 

To calculate the tonnage required to blank an article, pro 
ceed as follows. Multiply the thickness of the stock by the 
shearing strength of the material (not the tensile strength 
by the total perimeter inches. For example, to blank a disc 
5” diameter of 0.040” mild steel (50,000 Ibs. shear strengt! 
multiply 5” + 3.1416 + 0.040” + 50,000 Ibs., which equals 
approximately 151% tons. 

Calculations for drawing are similar; however, greater 
tonnage is necessary because the tensile strength of the 
material is considered, and this exceeds the shear strength 
An additional factor, which also increases the tonnage, is the 
blank holding pressure. Therefore to draw a cup of 0.040 
material X 5” diameter 1.5” high, the calculation would 
be as follows: the area of the side walls multiplied by the 
tensile strength times a factor which represents blank hold 
ing pressure, and an allowance for the position up from the 
bottom of the stroke. 

Or, to site an example, 5” * 3,1416 X 1.5” equals approxi 
mately 1814 tons, and the blank holding pressure necessary) 
would be about 6 tons, thus a press of approximately 25 
tons would be necessary. However, the two preceding ex 
amples are just a fraction of the calculations that arise dail 
in the tool engineering departments, and to simplify press 
calculations, as well as to eliminate resorting to handbook 
data and figures, a calculator of the type shown in Fig. 72 
is recommended very highly. 

The press calculator shown* was created by Mr. Le 
Crary, a graduate of Stevens Institute of Technology wh: 
since 1926, has been associated with the E. W. Bliss Co. a 

a staff engineer. The calculator is constructed of hea\ 
vinylite plastic with a clear sheet of vinylite over printe 


*The Crary press calculator was described In the Tools of Today department, pa 
76, February ‘47 THE TOOL ENGINEER. While ordinarily retailing at $15.00, MV 
Walker announces that the inventor—Mr. Len Crary—offers the calculator to A.S.T 
members at 15% discount. 
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s, measures Vly square 


comprised of a series of 
each containing a scale of 
ements essential in press 
tions 
scales were laid out by 
ind Esser Co., of Hobo- 
J., internationally known 
sol precision slide rules and 
instruments. The caleu- 
vhich is fitted in a black 
case, Is accompanied by a 
istrated 70-page manual, 
explains the simple opera- 
nd conveys other valuable 
echnical information. 
few examples of the caleu- 


s functions are as follows: 


tons pressure required to 
out a 6” diameter blank, 
0” mild steel, with an allowance for “full-shear”. The 
er—16 tons—is obtained simply by moving 3 dials 
Example: 1/16” thick half hard brass to be blanked and 
ced by a compound die with full shear. The part has a 
perimeter, with a 2” diameter hole pierced in the center. 
Calculations can be worked very easily in 30 seconds, the 
er being 37 tons—or 291% tons if the 32” perimeter is 
npletely cut through before the pierce punch engages the 
tal. Example: To draw a cup 5” diameter X 24" height, 
1.040" soft (drawing) brass and of average blank holding 
pressure. The answer is 19 tons. 
\lso computed with ease are the tonnages required for 


FIG. 72. The Crary Press 


Calculator, available from the CalculatorCompany, Teaneck, N. J 


blank holding pressure, working stroke, combination cut 
and draw dies in single-action presses, factor scale for low 
draws, flanged shells, square and rectangular shells, drawing 
in flywheel presses, oval shells, large (bottom corner) radius 
shells, heavy gage shells, dies operated in twin drive presses, 
toggle drawing presses, toggle press cut and draw dies, hemis 
pherical shells, conical shells, redrawing operations, drawing 
speed, continuous operations, end wheel type presses, and 
blanking thick material. 


End of part 6, this series. Installment No. 7 will follow 
in November The Tool Engineer. 


Indicator Drafting Templets for Fixture Designs 


T OOL DESIGNERS, draftsmen and tracers, required to show 
dial indicators on fixture drawings, will find their task 
speeded by the use of accurate, full-scale Indicator Drafting 
lremplets developed by the B. C. Ames Co., Waltham 54, 
Mass. The templets, as per sample illustrated, are b!ack-on- 
white line drawings, printed on both sides of durable bristol 
eard stock which has a protective varnish-finish. Each set 
consists of two sheets, 84% x 11”, punched for hanging up 
when not in use, 

rhe three views of all four sizes of AMES Dial indicators 
are laid out, as are the following details: Six dial gradua- 
tions for each size (eliminating the necessity for dividing off 
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the dial markings); four popular backs (center and offset 
lugs, adjustable post, and screw type); and the five most- 
used types of contact points. Necessary dimensions are also 
shown. 

In use, the templet with the desired drawing is slipped 
under the sheet (drafting paper, vellum, or tracing cloth) 
being worked upon and the indicator and its details quickly 
traced without resorting to the use of a scale or dividers. 

The Indicator Drafting Templets, which are made up ac 
cording to American Gage Design (A.G.D.) Committee 
Specifications are available from B. C. Ames Company on 
request. 


New Uses For Galvalloy 


G ALVALLOY IS FINDING many new uses. It is now possible 
¥ to tin magnesium with Galvalloy, using pure zine as a 
filler or soldering agent. Molten zine can be poured against 
the Galvalloy’d surface of the magnesium, producing a per- 
manent bond. Ordinary solder or pot metal may be used 
instead of zinc but zine or pot metal are recommended 
when greater strength is required. Galvalloy has also been 
successfully used on aluminum. 

Another new use discovered for Galvalloy is the repair of 
corroded areas in Degreasing Tanks. Galvalloy very satis- 
factorily withstands the corrosive action of the vapors. The 
repairs can be quickly made with the use of a welding torch 
and wire brush. This eliminates lengthy down-time which 
would be necessitated by re-dipping or galvanizing the tank 
Galvalloy is marketed by Metalloy Products Company, 1351 
E. 17th St., Los Angeles 54. 
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Automatics 


ONG KNOWN FOR THEIR Consistent performance, sustained 
high output and long and trouble-free life, the popular 
Automatic Serew Machines by Brown & Sharpe Manufac- 
turing Company, Providence, R. L., have been redesigned to 
cover an even greater range of operations and to meet con- 
ditions created by the widely varying materials of the day. 
The line, which includes the B & S Nos. OOG and OG 
Automatic Screw and Automatic Cutting-off Machines (High 
Speed), as well as the larger No. 2G—with 1” or 14” ca- 
pacity spindle—have each been redesigned for increased 
efficiency and include the following features: 

The spindle, which is of unit construction and easily 
removed, is positively driven at all speeds by multiple-width 
roller chains from the speed and ratio gears in the base. 
The spindle driving chains which, with the rest of the driving 
mechanism, are completely enclosed, have predetermined 
tension adjustment for maximum chain life. Thus, tension 
remains unchanged for all combinations of speed and direc- 
tion of spindle rotation. 

Compact and without weighty mechanism, the spindle is 
mounted in precision, anti-friction bearings at both front 
and rear, the box for the latter containing a preloaded bear- 
ing that provides for both end thrust and lift. The sprockets, 
in turn, have hardened steel bushings and turn on precision 
roller bearings. 

Spindle speeds, in 196 two-speed combinations, are pro- 
vided in sixteen groups, each of which has a high speed with 
which any one of the twelve low speeds can be used in com- 
bination. Approximate ratios, high to low, range from 1.6 : 1 
to 13; 1 except for the highest and lowest high speeds, 
where ratios range from 1.6: 1 to 11: 1. High and low 
speeds can be forward and backward, both in same direction 
or in opposite directions. The exception is the ten combina- 
tions giving the highest total RPM, which can be used only 
in the one direction. 

The unusually wide range of ratios permits selection of 
the correct speed for any operation within the capacity of 
the machines. Thus, one may select the correct speed for 
tapping or threading without in any way limiting the speeds 
for forming, drilling, or turning; also, there is available the 
right cutting speed for materials ranging from tough alloy 
steels to free cutting non-ferrous materials and plastics. 

Changes in high speed and ratio are each made by chang- 
ing one pair of pick-off gears, from a set of 16, in respective 
compartments in the base. The set gives all the changes of 
speed and ratio. Direction of low speed, relative to high 


At left, the No. OG Automatic Screw Machine. At 
right, rear view of the No. OG. Below, detail view 
of the powerful, positive chain drive. Nos. OG and 
00G machines are superficially alike in appearance. 


Greater Production with Brown 


speed, is changed by moving a ratio change gear fror 
center to another, while direction of high speed is cont 
by a manual, built-in reversing switch. Provision 
made to reduce the speed of the driving shaft, whe 
desired, so that additional feeding length may be 
reduction permits increasing the production time, per 


Is 


for one cycle, a condition that may be found desirab 
times. 

An interesting feature of these machines is that, wh« 
number of operations required to produce a part per 
cams may be so designed, and trip dogs so set, that 
than one piece may be produced per machine cycle. Th: 
there is available the most efficient production rate for 
work within the capacity of the machine to produce 

Production time is further enhanced because idle mac 
movements—such as feeding stock, changing speed, 
indexing—are performed at a constant rapid rate (act 
in a fraction of a second) entirely independent of spi 
speed or rate of production. Coordinated is the swing st 
for stock which, entirely independent of the turret, is ope 
ated in conjunction with the feeding mechanism and the: 
fore consumes no extra time. Thus, all six holes of the turret 
are available for operating tools, with further provision t 
use a single tool without indexing. 

In line with nicety of engineering, the electrical contr 
—which conform to Machine Tool Electrical Standards—an 
built into the machine. Overload relays, with manual reset, 
are provided, and all controls are protected yet read 
accessible. The combination magnetic starter and disconnect 
switch is mounted in a dustproof compartment in the rear 
of the machine. As a safety provision, turning the lever of 
the compartment door, prior to opening, shuts off the current 

Other features, designed for safety and prolonged tool life 
include automatic lubrication, a spring safety device in thi 
stock feeding mechanism which prevents breakage in t! 
possible event of interference with the advance of the feed 
tube, and a clutch that automatically disengages the drive 
the camshaft should the tool slide be subjected to excessive 
strain. Further protection to the mechanism is afforded 


the shock absorbing qualities of the leather driving belt. 


Bar stock capacities of the Nos. OOG and OG machines 
are 3” and 5.” throughfeeding fingers, respectively, and 
spindle speeds from 6050 to 50, and 4230 to 35, respectively 
The Automatic Cutting-Off Machines are similar to the 
Automatic Screw Machines except for the use of a single-too! 
slide in place of the turret. 
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Get-Together Tool, and Fixture 


N THIS PARTICULAR SUBJECT, it might be interesting to 
QO generalize a little. Standardization of design is difth- 
lt because of certain variable factors, particularly the 
roach to a new development which differs according 
the individual plant policy. Despite many factors affect 
design, certain fundamentals cannot be ignored. Set 
iles which are clearly explained are valuable as a guide to 


ill concerned. 


John T. Lancaster is Chief Tool Designer with 
Richards-Wileox, Ltd., London, Ontario. In addition 
to supervising tool, jig, and fixture design, his duties 
include purchase of new equipment, plant layout, 
production efficiency, and planning. 


Of the many books on the market showing the funda 
mentals of tool, jig, and fixture design and their applica 
tions, some are exceptionally well written. It would take 
volumes to illustrate the actual designs that are made pos- 
sible through the application of these fundamentals. This 
article is intended merely to be a refresher and show only 


Fresh thinking on the economics of Tooling, stress- 
ing versatility, so important in small lot production. 


FIG. 2A Photograpt trat f the 3 sketched in Fig. 2, showing the quick- 
locating feature of V-block 


a few examples, which are actual applications; all others 


embody the same prin iples more or less 


Engineering Economics 


Too many companies are still apt to look on the devel 
opment of tooling with impatience. They can be assured 
that rushing into a new project with more haste than 
thought rarely pays in the long run. Invariably, it is wish- 
ful thinking or ego-satisfaction that makes one turn his 


ILL BUSHINGS 


back on the cost of such a 
policy. 
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FIG. { 


HALF SECTION THRU CENTERLINE 


There are many cases of tem 
porary tooling, where “soft” 
jigs and fixtures are hurriedly 
made and put into production. 
Regardless of the time ele- 
ment, they should be made 
from free-hand sketches drawn 
by a tool designer. These free- 


hand sketches are filed away 


for future use, and later when 


convenient or imperative they 
are used as starter in design 


ing the permanent tooling. 


Department Management 


FIG. 1. A typical, simply-designed drill jig, feauring long drilled bushings which <== rE 
may be removed for tapping or countersinking. FIG. 2 below, a simple, screw-type jig 


You cannot have several peo- 
ple in charge of a department. 


This is particularly true of any 

tool engineering department. 
One man should be given the 
responsibility, and he should 
answer solely to the manage 


ment which must have confi 


dence in his ability. In turn, 
the head of the tool engineer 


ing department should be gen 


erous in lending to others the 


benefit of his ingenuity and 


past experience 
He may call, at his discre 


i! 
\! 


tion, a consultation of such 


people as are involved in the 


FIG.2 


production of the parts for 
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which the tool, jig, or fixture 


is being designed. He might 
show his willingness to be sym- 
pathetic to the ideas of others, 
even to the extent of discard- 
ing his own if the suggested - 
alternative has equal merits. 
It is a good practice to try 
to keep everyone content, but 
care must be taken that it 


does not create undesired prec- 


LOT IN PROPEC TION 


edents or red tape, or gen | 


= 
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erally impede the function of 


__FIG.3 


the department. It is a moot 
point whether more is gained FIG. 3 
by bringing in the interested 

parties on the first design-planning conference, thereby 


assuring their later silence, or by actually designing, making, 


testing, and putting the item into production, and then wait- 
ing for criticism. 

No matter how thorough one acts in the preparatory 
stages by calling everyone in on the initial design, the 
designer would seem to have a one-track mind if, after 
the designed tooling had been operative for some time, he 


FIG. 3A. Photographic illustration of the fixture sketched in Fig. 3, showing 
arrangement by which workpiece, after being straddie milled in position shown, may 


be turned on a swivel-post so that the projection is accessible for slotting with 
Woodruff cutter 


PROJECTION TO BE SLOTTED 
BY WOODRUFF CUTTER 


A simple fixture for straddle milling and for slotting with Woodruff cutter 


himself cannot see some small improvement to be mac: 
Indeed, if he is progressive at all, he may feel that th 
whole construction is wrong. 


The Creative Urge 

It is quite human for a designer of tools, jigs or fixtures 
to wish to design something without assistance or inter 
ference but, if the designers can be sold on the idea of 
collective reasoning, the experience of all concerned, rath 
than just one man, will be gained. On the other hand, it 
is very selfish to ask for ideas from a man just to prove hi 
is wrong and adopt a supercilious attitude. In some plants 
methods and amendment committees are a help. This 
is so only if the members are constructive rather than 
personal in their criticism. If you are head of the too! 
engineering department and have a group of men unde: 
you who are reasonable and cooperative, guard them jeal 
ously. If they are loyal, more is the reason to let them 
see that they have your wholehearted support. 

Personal criticisms should not be tolerated; remember 
you are in charge, and therefore you must accept the 
responsibility for any shortcomings in the department 
Never forget to congratulate your men on a good follow 
through, and do not take everything they do for granted 
Many of the men will tell you that they would rather 
accept criticism, but it is suggested that such an “open 
house” rarely works satisfactorily and many times lead 
to’ attempts at self-justification or subtle reshuffling of 
blame. 
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Processing the Request 


FIG. 4. A simple, screw-clamp type drill jig 
FIG. 5. Drill jig with swinging tapered clamp. 


FIG. 5 


oll a= to Having received the author 

yt yt lp ized request for a tool, jig, o1 

fixture, the tool design depart 
otal 7 ment takes due cognizance of 

; Limit the warrantable cost, the parts 
— = ir aie. to be made (estimated or ac 
3 = a tual), operat ions, efficiency, 

=u IT : and possible tool proving or 
development. The head of 

tool design obtains operation 

details, and if possible an ac- 

tual sample, of the part for 

, which the tool, jig, or fixture 
is to be made. He then picks 

ae out the engineer most familiar 


with the specific machines on 
which it is intended to per 
form the opreation. In this 


WORK 


regard, the importance of de- 
signers having had actual shop 
experience cannot be stressed 
too highly. 


The problem is then discuss- 
ed and rough blocks (sketch- 
es) are made. The one that 


appears to be the most suit- 


The Tool Engineer 
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FIG. 6 simple coarse thread screw is 
used for securing the work. 
Loading and unloading time: 
7 seconds, total. 

In Fig. 2 is shown a simple. 
screw-type jig which is used 
for drilling one 49 64 hole 
and two 1-116” holes. Fea 
tures of this jig include two 


tapered V-blocks, one of 


| 
| which is stationary and the 


= other movable by means of 


5. 6. Combination drill jig and milling fixture 


ble is selected. A three-dimensional drawing is now made, 
vatehing the principles of proportionate design, and taking 
nto consideration the following factors: capabilities and 
ficiency of present equipment, chip clearance, weight 
f the proposed tool, jig, or fixture, safety, and handling 
time, e. i. putting work in, securing it, and taking it out 
after the machining is completed. 

If coolants is to be used, see that its flow is not impeded 
hy the proposed design. The designer should be sympa- 
thetic to the operator and see that the tool, jig, or fixture 
can be operated efficiently and safely when the operator’s 
hands are wet and oily. 

If the criticism of the other designers is invited, their 
diversified opinions may be extremely helpful, for very 
little will get by them. This mutual assistance helps pre- 
vent each from trying to outsmart another but does not 
eliminate the individual’s natural desire to give a_ better 
presentation. 

The department head where the tool is to be used is 
also asked to give his opinion, and any reasonable requests 
for charges are naturally acceded to. When everybody is 
agreed, the final drawing is made. 

It is very important to record movement times of your 
various adaptations. The designs shown in the following 
examples give the normal handling times and not the 
actual operation time. 

At all times, remember that your tool, jig, or fixture 
should be designed to make the manufacture of the part 
easier, better, quicker, safer, and cheaper. 


Fundamentals Applied 


the simple screw shown. This serew has a small handle 
on the end which helps to speed up the job. When this 
screw is tightened, it holds the part firmly pressed between 
the V-blocks, as shown in Fig. 2 A. With head room between 
the work and the top of the jig, only half a turn of the 
handle is needed to release the work. Loading and unload 
ing time: 8 seconds, total 


“Down-Cut” Holds Work 


A simple fixture is illustrated in Fig. 3. This fixture 
features a swivel-screw which is held straight by means 
of a sliding collar. This tightens the work up sufficiently 
well against point “A” of fixture, and any other holding 
screws add unnecessarily to the handling time. It can 
be seen in the photograph, Fig. 3A, that the work is held 
against a post stop by the downward pressure of the cutter 


during the straddle milling operation. A fresh set-up 
FIG. 6A. Combination jig and fixture of Fig. 6 shown with workpiece in place for 
drilling three 17/32” holes 


The examples given in this 
article illustrate the simple 
application of design funda- 
mentals. The drawings are 
schematic, but a few photo- 
graphs are included to show 
that the tooling is not theo- 


retical but was actually com- 


pleted. Loading and unloading 
times given in the following 
paragraphs do not, of course, 


include the time for actual 


trill Age FIG. 7. Simple drill jig with work located by spring-loaded levers 
drilling or machining. FIG. 8. A simple, straddle-milling fixture 


Fig. 1 shows a typical, sim- 
ply-designed jig, used for drill- 
inging 3/16” holes, one 14” 
hole, and one 5 /32” hole to be 
tapped to 3/16”. One of the 
3/16” holes is counter sunk to 
take a flathead machine screw. 
This jig features long drilled 
bushings which not only line 


the drill up close to the work ( 


but also can be taken out for 2 


tapping or countersinking. A 
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14% turns on each hold-doy 
“A” presses the work firm 


against the base of the 
for the drilling of the thr 


17 /32” holes. 
On each end of the jig a 


three holes “E” 
special cut-out plate “F” 
placed at either end wh 


into whicl 


drilling one of the two 
holes in the work piece (al 
see photo Fig. 6A). Approx 


mately 48 seconds is require: 


FIG. 9. Use of equalizing bar for holding workpiece while drilling two widely- 
separated holes in line. Fig. 10 below; drill jig with equalizing spring-loaded lever. 


to locate the work and faste 
in place, and a further 


FIG!O 
| 


seconds for placing into posi 
tion the cut-out plate “F 


This does not include actual! 
drilling time. 

For milling of the work as 
indicated, the fixture is fast 


ened down securely to the bed 


of the milling machine by 
two bolts using slots “G” 


| if The bars “H” line the fixture 

then placed into position and 
using a %4” bar to line up 


is used for putting a slot in the work projection indicated 
by arrow in Fig. 3A. The same fixture is used, with the 
work turned on the locating pin, and a Woodruff cutter 
used to make the slot. It takes 12 seconds to put in and 
take out the work for either of the two operations—straddle 
milling or slotting. 

Shown in Fig. 4 is a simple, screw-clamp type drill 
jig, for drilling one 7/16” hole and one 3/16” hole. A slot 
is cut in the screw clamp arm “A”, in order that the clamp- 
ing arrangement can be drawn out of the way for loading 
or unloading the work. Loading and unloading time: 10 
seconds, total. 


Combination Fixtures 

The drill jig in Fig. 5 has a swinging tapered clamp 
“B” which helps to locate the rounded part of the work 
against a cut-out block “C” which is also tapered, and 
which is stationary and fastened to the base of the jig. 
The serewlatch “D” having a nut and handle “E” locks 
the clamp “B” in position. The handle “E” needs only 
a 3/4 turn to release the latch, swinging it out of the 
way to rest on top “F”. A 


the work, three screws “I” are 
screwed down rapidly, using a quick-acting screwdriver 
Loading and unloading time, for milling operation: 48 
seconds, total. 

Quick Acting Fixtures 

The drill jig in Fig. 7 is used for drilling one 3/8” hole 
and one 5/16” hole. A_ spring-loaded lever “A” 
down on the work by means of a quick-acting cam “B” 
Another spring-loaded lever “C” prevents any side play 
One-half turn of the knurled screw “D” quickly locates the 
part and prevents any movement of work. This extra pre 
caution only adds another 3 seconds to the locating time 
and the total time for locating takes approximately 8 
seconds. 

A simple fixture can be used for locating work shown 
in Fig. 8 for straddle milling. It features a simple spring 
loading lever “A” pivoted at “B”. Pressure is applied by 
means of handle “C”. Three turns of handle quickly 
secures work in position. The handle “C” can be turned 
over and down out of the way when milling. Loading and 
unloading time: 12 seconds, total. 


presses 


drill bushing “A” is used for 
drilling the .257” hole, and ' 


is then removed for tapping 
the hole to 5/16”. Loading 


and unloading time: 9 see- 


onds, total. 
A combination drill jig and 
milling fixture, Fig. 6, fea 
tures piloted drill bushing 
hold-downs “A”. To help 
line the work into position, it ‘ 


WORK 


has a spring-loaded V-Block 
inside and to the back of the 


jig. It has hardened plate 
“B” up to which the work 


is pressed by means of two 


screws “D” set in a swing- 


ing clamp “C”. Approximately — 


FIG. 11. Box-type drill jig. Changeable 


FIG. 


base permits drilling of four holes on angle 
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7 box-type drill jig 
i \ simple drill jig, Fig. 9, is 
lrilling two 25/64” holes 


gh two pilot bushings 

\ Pressure is applied to an 
alizing bar “B” by means 
a cam pF Any little 
egularity in the work is 
sen care of by the slack in 
holes “D”. Loading and 
nloading time: 10 seconds, 


tel 
al 


In Fig. 10 is a drill jig for 
rilling one °y”" and one 5/16 
ole. The main feature here 
s the equalizing springloaded 
lever “A” which takes care of 
inv irregularity in the work. 


It is operated by means of a 
eam “B”. Loading and unload- 


ing time: 9 seconds, total. 


Fig. 11 is a box-type drill 
ig having cut-outs for chips 


It is for drilling six .150” 
holes. The lid is held se- 


curely in position by means 


of spring tension on latch 
‘B”. Depressing latch at “F" 
releases lid. There is a small 


attachment “C” which, when 


pressure is applied to it, lifts 


the part clear of the jig in 
order that the work may be 
pulled out by hand. Four of 
the holes have to be drilled 
on an angle, and for this pur- 


pose a base “E” is swung over 


to the desired position and 
locked by means of wing nuts 
“DPD”. Loading and unloading 


time: 6 seconds, total. 

\ typical box-type drill jig of controversial design is 
shown in Fig. 12. It features a hinged lid, removable 
bushings, and large cut-outs for chip clearance (Fig. 12A). 
With this jig, 21 various-sized holes (see bushing sizes) 
are drilled, and some are counterbored and tapped. Quick 


FIG. 12A. Photograph of fixture shown in Fig. 12 
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change chucks are used with designs of this nature. After 
5 5 


machining, the work is to be assembled with gears, worm 
wheel, and worm. This necessitates keeping exact centre 
distances during the drilling operations. Sometimes, work 
of this nature may have multiple drill spindles or they may 
be spotted and drilled in sequence. Here again, the available 
equipment and quantity play a large part in design. Load 
ing and unloading time: 70 seconds, total. 

Fig. 13 illustrates a simple type of fixture for drilling, 
The work 


is also counterbored to 2-1/8" x 1/8” deep at point “a 


boring, and reaming work to 5/8” at point “A” 


The fixture has a tapered syindle to fit the headstock 
spindle of a lathe in which the operations are done. The 
work has two 13/32” holes which were previously drilled 
in the base, and these are used for lining up the work at 
point “C” on the two pins “D”. The work is held firmly 
pressed down by means of the two spring loaded clamps 
“E”. As a safety precaution, a bolt is put through “F” 
and securely tightened to the faceplate of the lathe 


Simple Lathe Fixture 


The simple lathe fixture in Fig. 14 is for boring and 
reaming two holes to 1.626”. The rear is also undercut 
015” in the same fixture. It features an off-centre plate 
“A”. on which a rectangular box “B” is fastened (Fig. 
14A). This swivels on pivot “C” 
“D”. This mounting plate is fastened to the faceplate of 


on the mounting plate 
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FIG. 13 Fixture for drill, boring, ana 
reaming up to 


the lathe using bolts through 
“E”. The off-centre plate 
rotates between stop “F” to 


holes 


bring work on centre for ma- 
chining the two holes. Collared 
set screws “G” firmly fasten 
centre plate while in position. 
Blocks “H” also act as guides 
for the off-centre plate “A” 


Loading and unloading time, 
including relocation in centre 


plate: 65 seconds, total. 

It is not claimed, by the 
writer, that the fixtures de- 
scribed are a “last word” in 
design. Neither are they mass 
production tools such as are 
used where vast quantities of 
parts are processed, day and 
day out. For example, the fix- 
ture shown in Fig. 3, which is 
designed to perform two dis- 
tinct operations, would not be 
used for such produc- 
tion; rather, two fixtures would 


be designed, each suited to its 


particular function. And two 


machines would be required. 


It must be considered, how- 
ever, that all manufacture is 
not on a production 
basis, and that the tooling for 
small lot production often re- 


quires more forethought than 


mass 


is needed in cases where quan- 
tities are so great that the cost 


of tooling is a secondary con- 
sideration. In such cases, the 
‘ . secally FIG. 14. Lathe fixture for boring 
rreate : i atic: 
greater cost of automatically and reaming two holes to 1.626”. 
FIG. 14A, at right; The lathe fix- 
ture of Fig. 14, showing the off- 
centre plate, on which is mounted 
a rectangular box to hold the 
workpiece. 


operated tools is entirely war- 
ranted, 


In this article, the writer has tried to stress the importance 
of coordination in design, and cooperation between individual 
executives and departments. Such coordination applies 
equally to small lot manufacture as well as to mass produc- 
tion; essentially, the only difference is quantity. A plant, 
and the tools of production, are necessary in either case. 

While the tools of production are important, so is the 
frame of mind of the working personnel, from top executive 
to the operator on the machine. And while, as previously 
stated, only one man can be in charge of a department, a 
“pat on the back” to a willing subordinate wins loyalty and 
good will. 


Packaged” Selling of Service -A--New” in Contract Engineering 


OSSIBLY DESTINED to set a precedent in the contract engi- 
genre field is a unique application of modern selling 
recently established by the Bunell Machine and Tool Com- 
pany, Cleveland. 

Adopting the basic principle in packaged marketing, the 
company breaks up its work into four separately priced step 
by step services that may be individually ordered without 
commitment for an entire program. Each step is complete 
and so integrated that, progressively, customer and company 


42 


control costs and both know the full story at every step. 
The four unit sequences are as follows: 

(1) The factual story, with necessary research and pre- 
liminary development together with rough estimate of the 
cost of work wanted. For this, there is a nominal charge. 
(2) Working drawings, which include the data and quotation 
for designing. (3) Building the sample unit, at a price not 
to exceed a quoted amount, and (4) building, after the 
okay of the sample. 
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» John R. Parks 


Personal Equation Men and Machines 


) PERSONAL EQUATION relates to the ability of an individual 
| to perform a simple task, under a certain set of con- 


ms, as compared with other individuals performing the 
e task under the same set of conditions. In connection 
this subject, the individuals referred to are assumed to 
people experienced at doing the task, as, for example, in- 
tors using comparators or any measuring instrument 
ey may be familiar with, or-—as an analogy—astronomers 
sing telescopes to check star positions. In either case, the 
sks refer to measuring. 
Here, the personal equation is the more important the 
vher the required precision. In the case of close measure- 
ents, it should either be taken into account, or steps should 
he taken to minimize its effect on the required precision. 
Now, no two inspectors are likely to measure an object with 
the same pressure on the micrometer spindle, and the light 
wave micrometer was developed to eliminate this factor. 
But even here the personal equation creeps in, since no 
two inspectors will pass exactly the same judgement on the 
pattern of interference fringes that appear on the instrument. 
Under circumstances that do not allow for elimination of the 
personal equation, and where warranted, the personal 
equation is therefore determined by having the individual 
measure a known standard many times and studying the 
deviations of his measurements from the standard. 


Machines as Well as Men 


While the foregoing applies to all individuals using direct 
measuring devices, it also applies to different measuring 
machines of the same class, and considering variations, 
however slight, it can be said that each such machine has a 
“personal equation”. It is not to be expected, for example, 
that two light wave micrometers will have the same inter- 
ference fringe patterns at the same pressure. 

In this case, however, the comparative precision of the 
instruments as a class may be such that the personal 
equation of each may be disregarded. The manufacturer 
usually takes certain precautions to make such machines 
within a certain tolerance; however the personal equation 
of an extremely precise machine is usually determined and 
delivered with the instrument. 

The personal equation of both men and measuring ma- 
chines change with time, and consequently they require 
standardizing from time to time according to the frequency 
of use. Generally, when the personal equation of a machine 
becomes greater than the required precision, it is either re- 
placed or passed on to less accurate work. For instance, 
some manufacturers make it a practice to pass master blocks 
to inspection duty and then to the shop as they become 
worn. 

The question is, how much of the preceding discussion of 
men and measuring machines can be carried over to produc- 
tion machines of the same class, duty, capacity, and manu- 
facture? Ordinary shop practice seems to indicate that such 
machines have personal equations, so to speak, and the 
vriter has overheard remarks like the following: “What’s the 
tolerance?” . . . . “Well, perhaps we’d better put that part 
on machine number so-and-so.” It therefore seems fairly 
certain that, here, the personal equation of “number so-and- 
so” was estimated from experience—probably bitter. If, then, 
t is everyday practice to guess, it would be entirely practical 
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Tolerances, in Inspection and Quality Control, 


Must Be Reduced to Known Standards 


to know the personal equations of such machines more ac- 
curately. If so, how should it be expressed—and how 
obtained? 


A Factual Example 


At this point let us digress to briefly discuss several ideas 
of data analysis as presented in many good books and papers 
on quality control. Further, let us cite a factual example. 
An inspector selected the first 50 pieces of a production part 
from a newly set-up machine. He measured once and 
recorded a diameter on each part having the dimension 
500” + 055”. In measuring he estimated to .0001",. Inas- 
much as he gathered the data to determine how the 
dimension, as machined, is grouped around the nominal 
(.500") he proceeded to make a plot of the data as shown 
in Fig. 1, 

He looked over the data and found that the smallest 
diameter was 4942". He then plotted points 494, .495, and 
so on, along the D-axis to within .0005” of the largest 
diameter measured. Along the N-axis, he laid out points cor- 
responding to 5, 10, and 15. At this point, he was ready to 
tabulate his data. For each point 494 and on, he counted 
the number of measurements that were equal to .4935 but 
less than 4945, and listed these numbers, in his table as 
corresponding to .494, 495, ete. 

These numbers were the “N” numbers on the plot. He 
next plotted points on the graph corresponding to the pairs 
of “N” and “D” numbers as he had tabulated them. By 
using French curves and making some adjustments, he ob- 
tained a curve like that shown in Fig. 1. He then drew lines 
parallel to the N-axis through the points .495, 500 and .505. 

This curve is an approximation to what is known to statis- 
ticlans as the “normal distribution curve” for the 50 meas- 
urements. Coupled with the tolerance lines, it shows how 
the machine was operating to turn the diameter measured 
and how well the set-up was made. Using a planimeter, the 
inspector measured the shaded portion under the curve and 
divided it by the total area under the curve. The fraction so 
obtained is the fraction out of tolerance. 

By multiplying by 100, the percent non-conforming is 
obtained and is a fair approximation of the percent defects 
of the run of the machine before a new set-up is required. 
Comparing the “spread” of the curve with the tolerance, 
the inspector was able to show that had the machine been 
so set-up that the .500 line has passed through the highest 
point of the curve the percent defects would have closely 
approximated zero. 
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As already stated, this curve is an approximation to the 
normal distribution curve for the 50 measurements. The 
curve that best fits the data is gotten by calculating “N” 
and “D” points from the following equation. 


50 (D-A) 
N De2 
sy x 


is the number of parts having diameter “D”; 


Where “N” 
“A” is the average of the 50 measurements and “S” is the 
square root of the average of the squares of the deviations, 
(D - A), of the 50 measurements from the average, and “E” 


is the base of the natural logarithm. 


“Standard Deviation” 


To make the more accurate plot, the inspector in our 
example could add two more columns to his original tab- 
ulation of the 50 measurements. These columns could be 
\) and D - A)*. By adding the measure- 
ments and dividing the total by 50 the average “A” 
tained. The (D 
ing the respective differences between the diameter measure- 


designated (D - 
is ob- 
\) column can now be set up by tabulat- 
ments and the average, plus and minus signs being 
disregarded. 

The (DD 
squares of each number in the (D - A) column. The number 
“s” is then found by taking the square root of the sum total 
of the (D - A)* column divided by 50. Substituting the 
calculated values of “A” and “s” in equation (1) the equa- 
tion of the more accurate normal distribution curve is 


obtained. 


\)° column is made up by tabulating the 


“standard 
deviation” by the statisticians and is defined as the root 
mean square of the deviations of a set of numbers from their 
mean value. This number is very important in the study of 


The number “s” has been given the name 


numbers distributed about some central value such as their 
It is an excellent measure of the spread of the 
distribution. 

If “s” is relatively small it means that the numbers are 
“bunched” around the average and the distribution curve 
rises to a higher and sharper value at the average. Whereas 
2 large the numbers are not so tightly 
“bunched” around the average and the curve is not so high 
and is relatively flat at the average or central value. (See 
Fig. 2). 

Statistical study of equations such as (1) has given rise to 
several very useful tables known generally as_ probability 
tables. The following table is derived from the probability 
tables and is useful to our discussion. For measurements 
taken under uniform conditions, on parts produced under 
uniform conditions, it is normal to expect that the percentage 
of the measurements as given in the table will fall between 
the limits given. 

This table has been amply tested by data gathered from 
tests ranging from the ash content of coal to the tensile 
strength of alloy steel, and the writer has had opportunity to 
check the table against measurements on parts machined on 
an Acme Gridley. The agreement between the theory and 
the analysis of the data is astonishing. 


average, 


is relatively 


FIG. 2 


Table I 


Percentage Withi 
the Limits 


Limits 


Average—s, Average-+s 68.27 
Average—2s, Average-+ 2s 95.45 
Average—3s, Average + 3s 99.738 


It is not to be assumed that all data gathered under w 
form conditions will show a distribution as shown in Fig 
Rather, a distribution will generally fall into one of the thr 
classes shown in Fig. 3. Curves “A” and “C” 
“skew” and are second approximations of curve “B”, t! 
normal distribution curve. A kew factor “k” 
lated from the data. If “k” 0, the data will give a di 
tribution of type “B”. If “k” approximates —1 or +1, th 
distribution curve will be of type A*” or “C” 

The ideas expressed in the main body of this paper ar 


are said to | 


can be cal 


respectiy ely 


not too greatly affected by a skew factor not equal to zer 
The information contained in Table I holds true for a wid 
range of values of “k”. The skew factor is used chiefly t 
obtain a more accurate idea as to how the data is distributed 
around the mean value. 


A B Cc 


K=Nes. No 


Here we return to the first part of this article. The writer 
feels that the standard deviation, “s”, very adequately fits 
the bill as a measure of the “personal equation” of produc 
tion machines. It has the nature of tolerance as seen from 
Table I and statistically it is a measure of accuracy. 

When a tolerance is placed on a dimension on a production 
part in general, it is to serve three purposes: 

1. It shows what the design engineer thinks is the best 

condition for mating parts, if any. 

2. It shows the inspection department what the customer 

and designer consider acceptable. 

3. It shows the factory what must be the accuracy and 

uality of the workmanship. 

This third item’ is most important. The quality and 
accuracy of the work of the factory determines the load on 
the inspection and assembly departments as well as the 
factory’s scrap and salvage loads. From the viewpoint of 
item 3, tolerance implies that the distribution curve of the 
parts machined relative to that tolerance must lie wholly 
within the limits set by the tolerance. In order that this 
may be achieved the tolerance can be considered as implying 
an upper limit of the personal equation of the machine 
assigned to do the work. 

Referring to Table 1, it is seen that 100° of the parts 
machined under uniform conditions will fall within the 
average + 3.5 s. It may be possible to control the average 
within the mid-point of the tolerance 
necessary to allow another “2s” in over-all variation to ac- 
count for tool wear and other such conditions that may 
influence the accuracy of the run. All this adds up to the 
following statement, viz: 

The personal equation of the machine, as expressed by the 
standard deviation “s” on an operation, must be such that 1 
is less than the tolerance given on the dimension. 

In the example given, the tolerance .010 on the diameter 
500 implies that no defective parts would have been found 


s, and it may be 
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ple and, hence, not likely to occur in the run if 
wing conditions had béen met: 
the personal equation of the machine in turning 
500 diameter on the type material used were 
O10 
00091: 
1] 
If the set-up had been made so that the average di 
00091, and 
If the line inspector had checked the parts at such 


ss than s (max) 


eter machined was within .500 


ntervals and with such care as to detect changes due 
, dulled tools, among other courses. 

nplied by the title of this paper, the ideas submitted 
e in the main reflections of what may be termed an 


armchair engineer. During the war the writer had occasion 
to attempt to ascertain with what accuracy certain forging 
presses could produce different aluminum and magnesium 
forgings with reference to tolerances on the across-the part 
ing plane dimensions 

Unfortunately, the pressure of production shoved the 
endeavor to obtain data under uniform conditions so far into 
the background that sketchy estimates, based on a few 
findings, were finally used. However, the problem has re- 
mained to titilate the writer's mind, with this paper as the 
result. It is hoped that these few ideas will be considered 
by someone who has looked more deeply into this problem, 
and who has gathered data that will throw some light on the 
points discussed herein 


Magnetic Chucks Aid in Milling Keyways 


YHE USE OF MAGNETIC chucks to hold steel-bar work 
| eces, during the milling of keyways (illustrated), re 
ed loading and unloading time to just a few seconds. The 
ticular job shown was performed on a Sundstrand Auto 


Rigidmil, with workpieces of steel bar 2” dia. x 25 
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Keyways 5” long by 4%” wide x .300" deep are milled at 
the center and at both ends, using 6” dia. x 4" wide stag 
gered tooth H.SS. side mills. Feed rate is 7.18” per minute 
with rapid traverse at 300” per minute. Three. Rockford 
Power-Grip Viking Chucks with V-block fixtures are used, 
together with end stop. In this case, two bars are milled 
simultaneously, but as many as six bars can be milled with 
a similar set-up. The chucks used are manufactured by 
Rockford Magnetic Products Co., Inc., 13802 18th Ave., 
Rockford, Illinois 


Ni-Hard Castings Machined 
With Carbides 


C ASTINGS OF NI-HARD—an alloyed, heat treated white iron 
A with Brinnell hardness ranging from 550 to 700—are 
generally finished to shape by grinding. These castings, 
however, have been successfully machined with tools of 
Carboloy cemented carbide. A 6” mine pump casing of Ni- 
Hard is shown being finished on a boring mill at Barrett 
Haentjens & Co., Hazelton, Pa., with Carboloy 44A tools. 

Rough cuts as heavy as .075” are made, with a feed of 
020" on a 90) bore, using a speed of RPM. Finish 
cuts of .015” are made with a .020” feed. Use of carbide 
tools practically cut in half the time formerly required for 
grinding. 

Comparable savings are made by boring Ni-Hard wear 
plates and on special cuts such as turning a 45° angle on 
the casing face. Further information on this type of applica 
tion may be had from Carboloy Company, Inc., Detroit 32 
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By Gunnar Skog 


The New Process Rubber 


Molding 


N CONVENTIONAL PRACTISE, rubber products are formed 

by compressing uncured rubber compound in molds, 
with pressure and heat applied until the rubber is vulcanized. 
While molds are relatively inexpensive and rejects few, scrap 
loss is high, time cycles comparatively long and considerable 
hand labor is required for finishing. Continuous extrusion 
is also used although, with that method, products are limited 
to uniform crosswise sections. 

Latterly, a relatively new method—transfer molding—has 
been introduced to industry. With this method—which is 
mainly confined to small items—material must be preheated, 
either by hot plates é6r by high frequency dielectric equip- 
ment. The first is not highly satisfactory, since the outside 
“sets up” ahead of the inner core, while the latter, although 
entirely satisfactory, is comparatively expensive. 

Now, by means of a specialized screw feed unit, developed 
by the Hydraulic Press Manufacturing Company, Mt. 
Gilead, Ohio, in cooperation with Chrysler Corporation en- 
gineers, rubber may be formed by injection molding. Pat- 
terned somewhat after the manner of a conventional rubber 
tuber, the new development—called a Turbojector—permits 
rubber to be injected into closed molds with many advan- 
tages over previous methods. 

Processing the raw material as it is being injected, the 
usual stock preparing operations, which consume time, are 
considerably reduced if not entirely eliminated. No “pre- 
forms” are necessary, since the stock may be fed into the 
injection head directly from the tubers or from strips cut 
from “warm-up” sheets on the rubber mills, or, since the 
action of the feed screw (worm) warms the rubber, it may 


H-P-M Turbojector applied to injection molding machine. 


In which two proven princi; 
combine to make a new mach: ne 


be taken direct from storage in strip, rod, or slug form. \ 
preheating is necessary, the Turbojector forcing the r 
into the mold cavity at an elevated temperature but sli; 
below that of the mold. 

In the new development, the injection head represents 
unusual design consideration. Incorporating the mold cla 
ing equipment, this operates as follows: 

Material, fed from a hopper, is introduced near the 
of the worm where, in its downward passage, it bec 
uniformly heated, masticated, and mixed as a result of 
tion and the turbulence effected by the worm. In its tr 
the material is split into two halves by means of baffle o 
the action of which creates more turbulence and more 
tion and, consequently, more heat. Once past the baffle gx 
at which point the material has been heated from 120 to 220 
degrees, and is quite plasticized, the two halves unite and 
completely fill the threads of the worm. 

Progressively heating as it reaches the end of the wor 
the material is filmed over the conical end and forced into 
circular cross section through the nozzle and into the mold 
As soon as the mold is filled, the rubber extruding from thy 
nozzle tilts the injection head and causes an electric contact 
which momentarily reverses the screw and stops its rotation 
A check valve prevents the rubber from backing up. 

The foregoing explains the essential principles, which ar 
further clarified in the sectional diagram. The interesting 
consideration is that rubber gaskets of various shapes, as 
well as complete “pans” up to four pounds in weight and of 
area up to 90 inches, can be molded on the smaller machines 


Sectional diagram showing principle of operation. 
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Applications Involute Splines 


rHE INTRODUCTION of the new American Standard 
Involute Splines last vear (first published in the 
lition of the SAE Handbook issued by the Society of 
otive Engineers), designers in all manufacturing in- 
s have become intensely interested in the application 
te splines to their own unique design problems. 
ering that straight-sided splines in one form or another 
been the standard practice for something over 30 years, 
take some time before the new practice will be ac- 
| as a matter of course. Consquently, it is important 
lesigners to become acquainted with involute splines as 
<ly as possible. 
Stemming from a long background of engineering thought 
| experience the new Standard is extremely flexible so as to 
et the many design problems in the field. Involute splines 
he used whether one has large volume or only a few 
ndred pieces per year; and in some industries it is applica- 
to the making of only a few pieces at a time. Flexibility, 
erefore, is one of the chief attributes of the standard. 


Involute Spline Broadly Applicable 

Generally speaking, the involute spline is applicable to 
motor vehicles, machine tools, aircraft parts, tractors, in- 
lustrial machinery and drives, earth moving machinery, and 

any other places where straightsided splines have been 
employed in the past. 

Let us consider a few of these applications. Earth moving 
machinery is not made in large volume but represents a 
major investment for the road building and general construc- 
tion industries. At the present time, some shovels in this 
category are being built in capacity up to 35 cu. yd. This is 
an enormous piece of machinery and in keeping with the 
modern design trend it must have adequate strength without 
the penalty of undue weight. On the other hand, an efficient 
streamlined design must give assurance of strength and long 
life consistent with the gruelling service expected of such 
machinery. 

Several of the progressive companies in this field have 
begun the redesign of the entire machine to accommodate 
involute splines for power line shafting of every kind. As de 
scribed in a previous article,* the involute spline can be pro 
duced to such fine tolerances as to assure proper mating of all 
teeth and, consequently, assure full design capacity. This is 
seldom true with straight-sided splines and frequently the 
entire load is carried by a single tooth. With the old 
method, even oversized shafting could not insure against fail- 
ire, while the new standard makes it possible to use much 
smaller shaft sizes (consistent with torsional rigidity) capa- 
le of carrying design loads without failure. 

In short, the involute spline offers engineers a construc- 
tion in which design calculations can be made to predict safe 

erating conditions. This means that shafting and drives 

n be reduced in diameter and yet give better life than ever 

ore. When shafts are made smaller, the rest of the 

chanism—gears, flanges, collars and other components— 
be correspondingly reduced, thus resulting in a better 
vanced machine without the weight penalty imposed by 

e time honored “factor of ignorance.” 

Even ship gear, as made in small lots by the large ship- 

iders, can profit from the adoption of involute splines. 
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Extremely flexible, the involute spline 
is solution to many design problems 


These can be used in shafting for auxiliary machinery such 
as davits, cranes, hoists, and other machinery. The major 
requirements in ship machinery are adequate strength and 
freedom from fatigue failure. Involute spline construction 
assures this through the design of shaft sizes which can be 
calculated in advance with full assurance of freedom from 
failures, 

One might think that involute spline shafting, for the 
small lot production in shipbuilding operations, might not be 
a practical method. Actually, the reverse is true because of 
the flexibility of the process and the short-cut methods of- 
fered by the makers of spline tooling. For example, it is per- 
fectly feasible to cut the shaft splines to accurate tolerances, 
by index milling, and to broach the bores with a single key 
broaching tool which can be indexed around to cut one spline 
at a time. This is not mass production but, for single pieces, 
it is an economical procedure. 

Similarly, involute splines can be adapted to meet the re- 
quirements of railroad couplings, and for the gamut of in- 
dustrial drives both large and small. The new standard is 
particularly valuable for large industrial drives because of 
the possibility of reducing shaft diameters while, at the 
same time, increasing the load carrying capacity of the 
smaller members. 

Some work already has been done in the application of the 
principle to the design of military ordnance, particularly for 
elevating and traversing mechanism. Here we have relatively 
large volume, thus permitting the adoption of latest produc- 
tion methods. In the development of ordnance mechanism, 
economy of size and weight, and the assurance of design 
capacity mark unquestionable advantages for the involute 
spline. 


Standard Is Highly Flexible 

The progressive manufacturers of small industrial equip- 
ment and business machines—using small or even tiny ele- 
ments—will find it profitable to explore the advantages of 
involute splines. Here again, the flexibility of the standard, 
extending as it does to the very smallest of shaft sizes, proves 
its utility. In many cases, shaft sizes for the small machines 
and instruments cannot be made much smaller; however, in- 
volute splines will give designers an opportunity to develop 
the smallest drives capable of carrying maximum loading 
without fear of failure. 

Machine tools use considerable shafting of every descrip- 
tion to which the involute spline may be profitably applied. 
Some of the manufacturers in this field are studying the 
mechanism of new models to determine the most practical 
points of application. 

Producers of tractors and earth moving machinery have 
been making considerable progress in the utilization of the 
new standard. To give some idea of the variety of applica 
tions in the picture, we list below the names of parts now 
under study: 


LIST OF PARTS FOR TRACTOR MANUFACTURER A 


1. Final Drive Gear 6. Pinion Low Speed 
2. Sprocket Shaft 7. Top Shaft 

3. Intermediate Shaft 8. Pinion 2nd Speed 
4. High Speed Range Pinion 9. Gear 2nd Speed 
5. Pinion Shaft 10. Gear 3rd Speed 
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LIST OF PARTS FOR TRACTOR MANUFACTURER B 


1. Cluteh Shaft Gear 

2. Flywheel Clutch Hub 

3. Flywheel Clutch Driving Plate Bearing Sleeve 
t. Upper Transmission Shaft Front Sliding Pinion 
5. Lower Shaft Sliding Pinion 

6. Steering Cluteh Control Drive Pinion 

7. Upper Transmission Shaft Thrust Washer 

8. Flywheel Clutch Shaft Coupling Flange 

9. 4th and 5th Coupling Collar 

10. Cable Control Clutch Thrust Plate 

11. Clutch Shaft Gear 

12. Rear Power Takeoff Sliding Pinion 

13. Clutch Driving Drum 

14. Coupling 

15. Final Drive Gear Hub L.H. 

16. Final Drive Gear Hub R.H. 

17. Upper Transmission Shaft Low & Reverse Gear 
18. Reverse & Forward Pinion 

19. Belt Pulley Drive Bevel Pinion 


LIST OF PARTS FOR TRACTOR MANUFACTURER C 


1. Drive Pulley 

2. Steering Worm Wheel 

3. First & Reverse Sliding Gear 
t. Second & Third Sliding Gear 
5. Rear Axle Drive Gear 

6. Differential Side Gear 


LIST OF PARTS FOR TRACTOR MANUFACTURER D 


1. Clutch Collar 
2. Reduction Gear 
3. Master Gear Hub 
4. Belt Pulley Drive Shaft 
To the user, the most valuable feature of the standard 
comes from the progression of fifteen (15) diametrical pitch 
sizes ranging from 4% to 4%%¢, and encompassing the 
gamut of commercial shaft sizes from the largest industrial 
machinery drives to the finest splines used in aircraft and for 
small instruments. Disearding old practice, the standard 
provides for any desired number of teeth from a minimum 
of six, for small shafts, to as many as fifty for large shafts. 


Another boon to the designer is the specification of a 
of dimensional tolerances on both the shaft and the 
thus relieving him of the onerous task of calculating t} 
erances for each application. 

Production economy is the predominating keynote « 
standard. Instead of the old method which provided 
depths of tooth—shallow, medium, and deep—the in 
spline is based entirely upon a 30-degree pressure ang 
volute with but one standard depth. Consequently, t} 
tire range of 15 DP sizes requires but 15 standard hy 
cover all requirements. Moreover, each hob for a given |)P 
can be used to cut all shafts within the given DP rang 
gardless of variations in shaft diameter and number of | 


Reduces Cost of Broaches 


As in the case of the standardized hobs, the new m« 
offers a marked advantage in reducing the cost of bro: 

for experimental jobs. The first cost, of an involute s; 

broach, is high if only a few pieces are required for ai 

perimental run. It is usually almost impossible to locate a 

standard broach of exactly the right kind for a hurry-uy 

From now on, however, the picture will change apprecia 

Once the new standard has been generally adopted, and thy 

broaching tools are standardized, it should be possible t 

cure a broach of exactly the right specifications for any new 

job from a source already using the same tool. This is pa 

ticularly true of the large automotive plants where broaching 

is done in many departments and in different divisions 
To summarize the foregoing, it may be noted that the new 

Standard offers the following advantages to the designer 

1. Ability to calculate shaft size within reasonable engineer 
ing limits. This is not feasible with the old spline 
standard. 

2. It offers the possibility of reducing shaft size, particularly 
for large machinery, where shaft size has had to be mack 
considerably greater in the past to compensate for th 
shortcomings of the old spline standard. 

3. It offers reliability—freedom from failure—owing to the 
nature of the fits in the new Standard and the assurare 
of ability to distribute the load over all of the spline tee*h 

4. Finally, and importantly, the Standard offers a new ievel 
of production economy not only on large runs but for 
small lots and experimental runs. 


New **Matehed Set” Simplifies Tool Steel Selection 


A NEW AND IMPROVED set of Matched Tool Steels, devel- 
oped by the Carpenter Steel Company, Reading, Pa., is 
designed to provide tool and die makers greater simplifica- 
tion in the selection, heat treatment and use of tool steels. 
For while, in recent years, air-hardening tool steels have 
proved themselves invaluable for jobs where minimum dis- 
tortion in heat treatment and elimination of hardening 
hazards are essential, it has been found that the large variety 
of available grades complicates the problem of finding the 
one best steel for each job. 

Now with the addition of three Air-Hardening Tool Steels 
to the Carpenter “Matched Set,” the right steel for the job 
can be selected with greater assurance. Where extreme wear 
resistance and good toughness are needed, No. 610 (Air- 
Wear) is recommended by the maker. For jobs where an 
ideal condition of wear resistance and toughness is essential. 
No. 484 (Air-Hard) may be used. Vega (Air-Tough) is 
used for tools that require extreme toughness with good 
wear resistance. 

Two new members—TK (Red-Hard) and No. 383 (Red- 
Tough)—have been placed in the Red-Hard Matched Set. 
Respectively, these combine greater hardness with improved 
toughness, and extreme toughness and greater red hardness. 
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The 12 steels that make up the complete Carpenter Matched 
Set are so inter-related that each takes up the work where 
the other leaves off. As a result, tool makers can actually 
know in advance what results to expect as they move from 
one steel to another. 


THE HARDENING THE HARDENING THE WATER HARDENING THE REO HARD 
MATCHED SET MATCHED SET MATCHED SET MATCHED SET 


No. 610 


AIR -WEAR 


WEAR RESISTANCE 


T-K 


WATER HARD 


TOUGHNESS 


SOLAR No. 883 


TOUGH warTtr-TOUGH RED -TOUCH 


GRATER GREATER HARDENING 
+ 4 


ACCURACY AND SAFETY ACCURACY AND SAFETY MARONESS 
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Units Cut Manufacturing Costs 


HILE THE MAJORITY of tools, currently being developed, 
\\ are designed to increase production and, consequently, 
costs, actual results are more interesting than 
possibilities. With recently designed A-65 Cam Feed 
by National Automatic Tool Company, Inc. Rich 
Indiana the output of master cylinder bodies in the 
t of one of the world’s largest automobile manufacturers 
heen stepped up three to four times as compared to 
ous methods 
lhese units, which have been especially designed to reduce 
facturing costs, as where mass manufacture of small 
ts had to be stepped up to meet modern needs, are readily 
ide up into special station-type machines. For example, the 
mplete automatic machine shown in Fig i. below. 
his machine provides a 6-position air index table, with 
g clamping fixture, for production of cover and com 
nsating holes in the master cylinder body mentioned 
bove. The parts are shown in the smaller photo, Fig. 2, 
1d also in the line drawing, Fig. Ss. which also shows the 
six positions—or stations—for machining. 
At Sta. 1, load and unload two parts; at Sta. 2, drill fou 


Guards Lengthen Gage Life 


CCORDING TO A RECENT announcement by Ford Motor 
[A Company engineers, extra wear and protection for 


Johansson Gage blocks has been achieved by use of tungsten 
carbide guard blocks of super hardness. The guard blocks, 
which come in thicknesses of 0.100” and 0.050”, are available 
in both the A and B standards of (plus or minus) .000004" 
and .000008”. The guards are simply wrung on to the end 
of any Jo-block combination and will fend off virtually all 
‘f the impact and abrasion of any gaging job. 

As the gage blocks are fabricated from the finest stabilized 
steel, the addition of the guards will enormously lengthen 
their usual long term of service. 


October, 1947 


Using Cam Feed Units, completely automatic station- 
type machines are being tailor-made for the job 


FIG. 2 above FIG. 3 below 
13/64" holes, No. 1 to No. 4; at Sta. 4, drill one 5/32" hole 
(No. 5) in each part; at Sta. 5, drill one 14’ hole (No. 6) in 
each part; and at Sta. 6, drill one .028" (No. 6) in each part. 
As may be judged by Figs. 2 and 3, each of the units, 
including the head, occupies a “pie-shape” which makes the 
units easy to fit together around the circular table. An 
interesting feature is the single head, covering three positions 
Stas. 4, 5 and 6. As set up, this machine produced more 
than 400 parts per hour, loading two parts at a time and 
completing the cycle in 18 seconds automatically. 


Show Review in November 
Ss" E WE WENT to press coincidentally with the Machine 


Tool Show, review of the exposition will necessarily have 
to be deferred until November. In this connection, it would 
be a mistake to assume that the closing of the Show cancels 
out its newsworthiness. For, while the Show was big news 
in itself, its purpose was to display the latest in tools for 
manufacture. And these tools will continue to be news long 
after the closing of the Show—at least until they, in turn, 
are obsoleted by newer developments. For now, however, 
those who could not attend will have opportunity to see 
highlights of The Machine Tool Show in Review, Novem 
ber The Tool Engineer. 
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By T. Thompson 


Progressive die reduces wasi 


orn A NUMBER OF YEARS, the Railway & Power Engineer- 
F ing Corp. Ltd. has been making small electric con- 
nectors or “pigtails,” as they are sometimes called. The con- 
nector consists of a short length of flexible copper wire with a 
piece of copper tubing swedged onto either end. On one end, 
the tubing has a round hole in it and the other end is forked. 
Recently we designed the new die which is shown in the 
photograph, and are having great success with it. The tubes 
are cut off double the length required to make one end, plus 
1.” which is wasted in trimming. The flexible wire is cut off 
in lengths of about twenty feet and the tubes are threaded 
onto these lengths. A knot is made in each loose end of the 
wire so that the tubes will not drop off. The wire is now 
ready to be fed through the die. 


H. T. Thompson is tool designer with the Railway 
and Power Engineering Corp., Ltd., Toronto, 
Canada, 


The first two tubes are pushed into the nests on stations 
No. 1 and 2 respectively, with the knot on the end of the 
wire lying between stations No. 2 and 3. The press is then 
tripped. This gives us a completed end at station No. 2 and 
a flattening operation at station No. 1. 

The whole wire is then moved to the left so that the com- 
pleted end from station 2 drops over a locating pin. The 
tube flattened at station 1 is now at station 3 and a loose 
tube is dropped in each of the nests at stations 1 and 2. On 
the second stroke of the press two connectors are completed. 
For each consecutive stroke of the press two connectors are 
made—that is, until the length of wire is used up. 

A new cycle is started with each length of wire. In the 
operation of this die we found it advantageous to cut the 
flexible wire in lengths rather than trying to thread a com- 
plete reel. When we threaded a complete reel all the tubes 
were inclined to slide to one end. 

As can be seen from the diagram the nests at stations No. 
1 and 2 recede on the down stroke of the press. This allows 
the tube to increase in width without “jamming” in the nest. 
At station No. 3 we have a solid type stripper which is open 
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on the front with two spring loaded pins that locate the flat 
tened tube during the operation. 

An interesting point on this die is the fact that, when set 
ting the press, the set-up man can adjust the ram so that th 
flattened tube at station No. 1 will be the exact width to fit 
between the back face of the stripper slot and the spring 
pins at station No. 3. This guarantees the slot in the forked 
end being dead center. 

The method, shown here, more than doubles the produ 
tion obtained previous to its installation, and the parts pro 
duced are uniform and of good finished appearance. 


Threading on Close Centers 


A PRODUCTION PROBLEM that crops up now and then, and 

which usually presents difficulties, is external threading 
on close centers. Typical of such a job is the washing ma 
chine mixing valve, shown in the smaller photo, which has 
two 34” stright pipe threads on centers so close that thread 
ing with ordifiary dies would be extremely difficult if not 
impossible. 

The threads are being cut with a special H & G solid 
adjustable die head, developed by the Eastern Machine 
Serew Corporation of New Haven, Ct., and equipped wit! 
insert chasers. The machine shown is a Kingsbury, and 
production is at the rate of 350 pieces per hour for both 
threads. The job not only 


indicates good tool engineer- 


ing, but may be considered 
a rather outstanding thread- 
ing accomplishment. 
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1ANY THINGS have 


happened the 
onth that, at risk of boring you 
North, East, West, South, I may 
allotted 
Right now, I'm at the 


to take more than my 
We'll see 
Show in Chicago—or rather, in my 
watering my panting dogs and 
to unscramble my notes. It’s all 
uddled for anv coherence or con 
Now, starting from where I left off 
time, I took a fiver to ‘Toronto 
iter, where | gave the double O to 
k on Aluminum Drawing, by John 
ebridge, which should make mighty 
reading.” At the meeting, lete-a 
with Arnold 
chipper in spite of the respon 


Thompson, looking 


ties of the war vears 

\sked by Ch’man Ike Jardine to say 
few words, I did so, then, in the post 
eting-handshaking, got acquainted 
Doug Cooper, lately Ch’'man of 
kehead but now domiciled in Toron 
Seems that, in the shuffle, Doug lost 
mn the past Ch'man’s button that 
P.C’s take a lot of pride in, and |] 

I'd mention it offhand, like 
Reminds me of that bronze placque 
vs voted me about 10 vears ago, 
which bv tacit consent is now re 
ed for a headstone when I write 
to my book. But, let’s not keep a 
guy like Doug waiting that long 
\fter the meeting, Erie Crawford 
Walt Appleton took me to the 
National Exposition, where 
ervthing from pumpkins to machine 
iis were displaved in a riot of colored 
Then, there were fireworks that 
le the shows put on bv the bovs on 
eral Hill Prov. R. TI.) look like 
sparklers by comparison \ 


ver-duper Show! 


On return to Detroit, had a call from 
ry Conrad asking me to entertain 
ember-at-large from Sweden—Wnm. 

Sjdstedt—-who is ch’f tool de 
ner tor Scania-Vabis, Sweden’s lar- 
st builder of trucks and busses. Smér 
sbording it the Stockholm, ran 

ASTEer Gunnar Karl 
inother visitor from the 

Hjalmar Hurtig, ch’f eng’r 

KOping—who is an old buddy of 
Yep, it’s a small world. 

look Bill around to Midland Steet 

ducts, where I met old buddies, then 


SS lox il 
m and 


er side 


' Detroit Tap & Tool Company, where 


re 


x Swen Hellstrom showed us how 
vy make good taps. Then to Ex-Cell- 
Cor’n, where v. prex Thor Olson 
wed us around and then turned us 


ver to Stewart Elliott, who expanded 
th pride as he extolled the qualities 


October 


| Xx Cell () tools 


1947 


The highlight of the plant tour 
these machines for making and 
these paper milk bottles. Thev come 
the line faster'n 


octopusses COU 
milk 154 cows 


About all the machine 
needs, to make it entirely self sust 

ing, is synthetic cow Later, Bill 
visited Gairing Tool, ¢ irbolov, Coloni 
Michigan Tool, amor 
other concerns, but I couldn't be wit 


him on those trips 


Broach ind 


\ review of Mss. for coming issues. 
ind a look-see through two new books 
One, by Dr Ravmond Nauth I 
Chemistry and Techniaue f Plas § 
received rather inadequate coverage ir 
i previous issue, due to last minute 
cropping to space. Doc, it seems, gives 
credit to about everybody but himself 
for a fine piece of writing, the book he 
ing dedicated to the engineers who, i: 
tooling plastics, materially id 
vanced the dav of Allied victory 

The other book Ipplied Mati by 
0. B. Jones, prex of Detroit College of 
Applied Science, applies patly to tool 
engineering. So does the frontispiece 


i tree bearing fruit such as Adam never 


dreamed of when he plucked the fateful 
ipple. That too, will make “wood read 
ing.” 


Having a breathing spell, hied me to 
Mt. Gilead, Ohio, 
Press Mf’g Co. unveiled a number of 
new developments, one of which the 
furbojector 


where 


should appear in this is 
sue. All of these gadgets are attracting 
i lot of attention at the Show 

Next, to Springfield, Vt., where Bill 
Young and John Gibson, along with 
Flovd McArthur of Jones & Tamsen, 
took me under their composite wing 
Lunch at the Paddock, where good food 
was served by natural peaches’n’cream 
waitresses seems Kilroy hadn't beer 
there. 

On the wav into town—and Spring 
field is a charming community built 
like a roller coaster—-we saw Alan 
Brown, erstwhile with Nichols & Sons 
but now adv'’g me’r with Brvant Chuck 
ing Grinder, taking movies of visiting 
celebrities. So we said “hello” and Alan 
showed us through the plant where Bry 
int machines are grinding to .7 micro 
inch with a 60 grit wheel Smoother 
than smooth! 

Next to Jones & Lamson’s, where I 
found the Senator away on his new job 
but met brother Ernest Flanders, as 
right a guy as vou'll meet anvwhere 
Also met Don Mellor, who sent greet 
ings to Clarence Etter. Like the Bry 
int plant, the J & I. is as modern as 
tomorrow and so spick ‘n’ span that it 


Hydraulic 


0 serve is i model for Spotless 
Low 

\ e meeting, held in the Fellows 
er Shaper Company cafeteria—and 
swell feed we had! —and presided over 

\ Stubbs of JI & LL. I met about 

‘ oO Who's in Spring 

‘ though, in the hum of conversa 


. | failed to catch all the names 
But, there was Fred Miller, prex of 


be vs nd kd Fellows —-scion of the 

ders, Bil Farrel of Cone Auto 

tic nd past Ch’man of Springfield 

Chapter, and the several Chapter of 

ficers including Bill Hadfield A fine 
gang mie typical ASTEers 

Sitting at the head table was a visi 


rom Sweden, Ernest Lundén (2.m 
of Lundéen & Bonthron) who, after I'd 
led through my talk, quite won the 
with his comments on Ameri 
Seems it was the first 


over 
cat customs 
ime he'd ever attended an engineering 
“schnapps.” So here's 
Skoal!--in ice water 
Pulled out too early in the morn for 
sit to the Fellows plant, but figured 
i ee the machines working at the 
On the way to Boston 
delight!—-we stopped at the 
Kinesburv plant, Keene, N. H., where I 
met Gunnar Swahnberg, v. prex, who 
After having seen 
the Springfield plants I was beyond 
surprises, but Kingsbury can stand as 


dinner without 


o vou, Ernest 


Chicago show 


scenic 


showed me around. 


1 model for harmonious emplover-em 
relations. TI wasn’t surprised 
that, at the Show, the Brvant, Jones & 
Lamson, Fellows and Kingsbury ex 
hibits should be jam-packed with pros 


nective huvers 


plovee 


At the meeting of Boston Chapter, 
met John Svivester and Warren Ames 
imong auld acquaintance, also George 
MeGinley, with whom I worked as a 
designer, in Providence, back in °*10 or 
so. Time flies! Clh’man John Ryneska 

fine young chap to whom I took an 
nstant liking introduced 
famous gadgeteer, Walter Pohle, who 
demonstrated his latest wrinkles along 
with a string bean cutter especially de 
signed for (his) friend wife. As usual, 
Walter went over in a big way. 

Next, Jos. W. Powell, Jr., v. prex of 
American Research & Development 
Corp’, who explained the workings of 
his company like a born orator. Bill 
Young then 
some crack about my thinning locks, 
but I fixed him for that, the young 
coot! In my talk—of which the less 
said the better a/c I rate near zero as 
1 speaker—I outlined my plan for a 
rravitv hbedpan but Joe Powell said 


Boston's 


introduced me, making 


someone’d got in ahead of me. So there 
dream of becoming a captain 
of industry, let 
mankind 

At the conclusion of my talk, the 
bovs presented me with a book, auto 


went m\ 


ilone a benefactor of 


vraphed by John Ryneska and all the 
past Ch’men, and Bill Young. ‘Totally 
ed, it was, but it made me feel 
good. Thanks a lot!—it will be included 
imong my cherished possessions. In 
1 might say that Al Forbes’ 
signature stood out like John Hancock's 
on the Dec’n of Independence. 

Next day, to the General Electric 
fiver Works, where Louis Nielsen of 
the Manager's staff started me on a 
plant tour that included everything but 
the restricted area. Gus Berg, sup’t, 
\. W. Jacobson and Frank Dahlberg. 


undesery 


Passing, 


51 


a 
(2 
= 
| 
| 
ae. 
| 
| 
| 
| 
| 
= 


head planner, each took me in tow and 
added to my education— and, along 
with Hlenry Richards and John Ry- 
neska, to my material comfort at an 
excellent luncheon. For all that, my 
hearty thanks 


\ couple of days in Detroit, there to 
put the October book to bed if not to 
tranquil rest——i.e., all but this writing 
ind off to Chicago for the Show. And 
here I am, having met again almost 
evervbody mentioned above and hun- 
dreds of auld acquaintance besides. Bill 
Ormondroyd and Gus Hoberg of Taft 
Peirce; like myself, Gus has grown out 
at the top since we worked together 
almost 35 vears ago. 

Worming my way through the press 
it the Hardinge exhibit, gave Ray Mor 
ris a lesson in basic Swedish a/c visi- 
tors from my native heath took him for 
a landsman owing to his size. Red Cole, 
talked into near laryngitis at the War- 
ner & Swasey exhibit. A “hellovouson- 
of-a-gun” with v. prex d’Arcambal of 
Pratt & Whitney and a Joosh 
with adv’g mg’r Ed Shultz 
managed to get to ’em. 

Bainton and Graves of Brown & 
Sharpe’s and, a spit image of his dad 
Lewis D.) young W. H. Spence. 1 
see where a lot of the B & S old timers 
are handing the reins to their sons. A 
vet-together with Dr. A. O. Schmidt, of 
| Kearney & Trecker, which left me con 
siderably wiser and the scientist from 
K & T possibly some so 
enjoyable interlude. 


story 
i.e., after I 


To me, a most 


\t The Tool Engineer booth, an end 
less stream of members and friends. 
kK. A. Doogan, to ask if I didn’t know 
any Irish tool engineers. Well, there’s 
Skinny Doogan’s old man, for one. 
(Anyway, can I help if a few(?) Sean- 
dinavians got into the Society? As for 
that, I always thought Ed was of the 

clan @Ougan, of Normandy, which in 
turn sprang —uh, excuse it 


please, I 
mean descended 


from the Viking jarl 
What’s’name. I'm a bit rusty in history, 
but those boys got around. j 

Seriously, however, I mention people 
as they're met. An’ divil a bit have I 
got agin’ any of ’em; if they're in our 
game, they're all swell boys. Missed 
Kd Dickett in the crowd, but had a let- 
ter, while in Chi, from V. Ch’'man Nel- 
son, of Rockford, inviting me to visit. 
I'm afraid it'll be a cold day when I 
get around to it-—say next January. 
O.K. by you, Nelse? Homer Briggs and 
Rip Collins, along with John Lapham 
and others from down Texas way. Just 
haven't got room to mention everybody. 


Friday night, the joint session of the 
ASTE and the American Foundrymens’ 
\ss’n, where it was duly impressed 
upon us that cast iron is very much a 


tool. Sunday, an all-day session with 
the Editorial Com’tee. They always 
! keep me worried, but nothing ever hap- 
j pens— just sit there waiting for ‘em to 
‘ 


throw the other shoe. Heluva note! 
; But seriously, these com’tee meetings 
are like Board meetings of a big corpo- 
ration—and that’s just what the ASTFE 
is now. Big business, only we'll con 
tinue to keep this a friendly Society. Fh? 
F Nothing so lonely as a big city, which 
b is why I like the woods. I've been sit- 
ting pretty much by myself, nights, but 
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Slim MeClellan took me along with the 
Gairing Tool gang, one eve, and dined 
me at the Shangri La. Dunno what I 
ate—-couldn’t see in the gloam—but it 
all tasted tops only too much for my 
comparatively limited capacity. Thanks, 
Bill! 

An interesting meeting with Myn- 
herr P. Konig, from the Netherlands 
rhe invading Nazis had looted his plant 
of all equipment, then, on retreating 
before the advancing Allies, had dyna 
mited his buildings. Now, he is start- 
ing anew. Also of great interest was a 
meeting with Eugene Lahr, erstwhile of 
I.ondon and the Continent but now lo- 
cated in San Paola, Brasil. (That's 
right, it’s spelled with an s, not az) I’ve 
had considerable correspondence with 
Gene who, as it turns out, is a clear 
thinker with a firm grasp on interna 
tional affairs and a charming conver- 
sationalist as well. 


In looking through my scrambled 
notes, I find that I promised T. H. 
Ljunggren, development engineer with 
Bryant Chucking Grinder, a resume of 
my talk at Springfield. The same goes 
for John Ryneska of Boston. But, the 
steno assigned to the typing couldn't 
read my writing, not so surprising since 
I can hardly read it myself. Now it’s 
too late. Sorry! Also, I want to be 
latedly acknowledge a letter from Prof. 
W. A. MacCrehan, of New York Uni- 
versity, in which he expressed regrei 
at not hearing my Boston talk. You 
missed nothing on that score, Profes- 
sor, and the regrets are all mine at not 
having had the pleasure of meeting you. 


Now, coming back to the Show, it’s 
so jam-packed with visitors that you 
just about have to walk sideways. And 
don't think that the big companies 
attract all the attention, although ex 
hibits like Potter & Johnston, Gisholt, 
Sundstrand, Baker Brothers, Ingersoll, 
along with Cincinnati Milling Machine 
and many others, draw crowds that 
make close approach to the machines a 
matter of time-—-and caution. As I 
told one guy who nearly poked my eye 
out: “It’s okay, brother, I've got one 
eve left.” 

Harry Hauck, of Goss .& Deleeuw, 
all enthusé¢d over a machine that per 
forms all operations, including thread- 
ing, on 3-way fittings in the time of 
one. Quite a gadget! Eastern Machine 
Screw Corp'’n, threading compression 
couplings faster’n a magician could 
load ’em. Been trying for two days to 
talk to Roger Waindle, at Elgin’s Sap- 
phire Products Div’n, but can’t get 
near him for the crowd at the booth. 
That is, I don’t want to interrupt im- 
portant business. 


Seen in the crowd, George Keller, 
grandpopping now; Joe Siegel; Al Nan- 
carrow at the Buhr exhibit; Joe Lannon 
and son—long time no see. Herman 
Ortegren, of Bower Roller Bearing 
Company; Tom Bradford, of Anderson 
Oil Company. Bearings, lubricants, 
coolants, pumps, detergents, floor 
sweepers—they’re all important tools 
in today’s scheme of manufacture. 

Paul H. Winter, ASTEer who has 
contributed to The Tool Engineer; prex 
Bryant 0f Cleereman Machine. A solic- 
itous enquiry, of Jim Scott of Van 


Norman Machine, to ask if his 
tors are still slithering 
they 1in't 


i 
I gathered t 


thev’re being annihil 
under an avalanche of new mac! 
tools Evervbody seems to like | 


lool Engineer 

Mattison grinders, surfacing 
wide steel sheets it one 
and clean wonder if it isn’t che 
than pickling? Bill Smil 


pass Smo 


i, Sporting 
of those steel canes turned out by ( 
cinnati Shaper. Tried to buy it fo 
dime—thev’re worth lots more but 
know me for bargains—only Bill |} 
out for inflation 


Great interest in Michigan Tool, \ 
tional Broach & Machine, Orla) 
Gear Checker and Illinois Tool Wo 
exhibits. Same for Gear Grinding M 
chine Co., Barber-Colman, Gould 
Eberhardt, Gleason, Cleveland Hob} 
Machine, Fellows, Pratt & Whitney 
all the rest in gear cutting, finisl 
and checking tools 

lurret lathes, boring mills, chucki 
machines and automatics that, comb 
ing electronic and hydraulic contro 
all but think \ new dividing he 
coming as a surprise package, that pr 
vides any number of teeth, primes 
cluded, without an index plate. ( 
begin to tell vou about ’em all he 
but look for our Review issue 

Visitors from Great Britain, Sea 
dinavia, the Continent, S.A., India 
the Far East All roads have led 
Chicago for this Show. Yes, even fro: 
behind the “iron curtain.” The UN 
should have a delegation at the Show 
here is a meeting of minds centering 
on one thing—better wavs of doing th 
more people may enjoy the fruits 
the machine. Let’s only hope that son 
screwball doesn’t turn the fruit int 
“grapes of wrath.” 


Well, I see that I'm getting prett 
close to the final period, so I'll have to 
taper off. Our art director, Ni 
Varkula, had designed a new titl 
block for the Column a/e now that I! 
all repepped and rejuvenated the o 
plate doesn’t do me justice. Beside 
we're going to set up in three colum: 
so as to be consistent with the rest ot 
the departments. No radical changes, 
as we promised long 
improvement. 

By the time that this gets to tl 
readers we'll be getting ready to go t 
Boston for the Semi-Annual. And let 
me tell vou that this is going to be 
meeting vou don’t want to miss Ir} 
Bostonians have drawn organizing t 
ent from all over New England, 
augment the local manpower, in orde 
that this will be a meeting of meetings 
Don’t let "em down! 

Speaking of Boston, I saw A 
Nichols at the Show—but then, I thir 
I've seen about everybody that coul 
possiblv get away And thev're st 
coming and evervbody hoping thev’ 
get a place to sleep. Which remind 
me that it’s "way into the wee-we 
hours and I've been pounding the ol 
portable until mv fingers are num! 
With that, good night—and sleep tight 


ASTEely Yours, 


igo; just stead 
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BULLETINS AND TRADE 


Items briefed herein have been carefully selected for their interest and appli- 


cation. 


ted Wheels, published by THE 
RBORUNDUM CO., Niagara Falls, 

is a 32-page handbook on the use 

nted wheels—and related abra- 
with light portable 
g equipment 


roducts 


DIAMOND MACHINE TOOL CO., 
E. Olympic Blvd., Los Angeles 23, 
neces a 4-page folder on the new 

d Bench Mill and accessories. 


tter Broach It is a unique brochure 

by THE CONNECTICUT 
ROACH AND MACHINE CO. of New 
mn, Conn. Following an introduc- 
story of the company and its prod- 
are 10 four-page Case Studies of 
ial Broaching operations. In addi- 
there are 12 pages of general in- 
ation on Broaching and inside the 
cover a 12-page book of the latest 
neering data of Broaching Stand- 


WALSH PRESS & DIE CO., 4709 W. 

<inzie St., Chicago 44, has described 

new press line in a 6-page bulletin, 

sh Presses. Ten models of open- 

k, inclinable punch presses, capaci- 

ies of 6 to 90 tons, are shown. The 

esses feature the Walsh Power Press 

ifety Device which is said to eliminate 
need for skilled operators. 


Bulletin 67110, by THE OILGEAR 
COMPANY, 1364 W. Bruce St., Mil- 
waukee 4, Wisc., describes the new line 

small Fluid-Power, Variable-Speed 
l'ransmissions, up to 3 HP. The trans- 
nissions feature input speeds up to 
1750 RPM, with output variable from 
0 to 1600 RPM in either direction. Four 
tyles of manual, hydraulic, and hydro- 
ectric control devices are available. 


SHELL OIL COMPANY, 50 W. 50th 
St.. New York 20, has presented a sim- 
le yet comprehensive review of hy- 
lraulic principles and problems in a 
well-illustrated, 44-page booklet, Hy- 
lraulic Equipment. 


Chambersburg Steel Side Trimming 
Presses are described and illustrated in 
i new bulletin issued by CHAMBERS- 
BURG ENGINEERING CO., Chambers- 
burg, Pa. Design of press is claimed to 

revent damage when press is stalled 

rough overload. 


A 32-page pocket manual on Grind- 
g “Haynes Stellite” J-Metal and 
2400” Cutting Tools is available from 
NORTON COMPANY, Worcester, Mass. 
Norton Mounted Wheels and Mounted 
‘oints is a complete directory of Norton 
roducts in this classification. 


AMGEARS, INC., 6633 W. 65th St., 
‘hicago 38, has a folder illustrating its 
e of Amtec Spline Arbors, which are 
vailable for a wide variety of applica- 


is 
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THE VULCAN TOOL CO., 730 Lorain 
Ave., Dayton 10, Ohio, recently issued 
folder, Vulea Equipn ent List. whicl 


cludes a complete floor layout of their 


) el 
l 


a 


toolroom and a list of all equipment 
available to meet special needs of Vul 
can customers. The Vulcanaire de 
scribes a quick-change unit which will 
convert a wide variety of Machins 
Tools into high speed precision g! inders 
The Fable of the Silkworm and t 

Toolmaker is an inspiring short 
that every engineer should read 


The Industry Div’n, BUREAU OF 
THE CENSUS, Washington, D. C 
issued a 14-page recapitulation of Ma- 
chine Tools for 1946. A number of 


nas 


charts, elaborated on in the text, show 
values and number of shipments mad 
by manufacturers of machine tools in 
various classifications 


The GRINDING WHEEL MANU- 
FACTURERS ASS'N, 27 Elm St., Wor- 
cester 8, Mass., is to be commended fo: 
its preparation of Portable Grinding 
Wheels—Safe and Efficient Operation, 
which shows both correct and incorrect 
methods employed in grinding 


F. & F. MOLD & DIE WORKS, 103 
Sachs St., Dayton 3, Ohio, has shown 
in a 4-page folder some typical injec- 
tion-molded plastic products engineered 
and molded by them. The same facil- 
ities and trained personnel are available 
to other companies 


The Plastics Div’n, AMERICAN CY- 
ANAMID CO., 30 Rockefeller Plaza, 
New York 20, has published Laminac 
Laminating Resins. Applications already 
in production as well as potential uses 
are illustrated and described 


The STANDARD ELECTRICAL 
TOOL CO., 2499 River Road, Cincinnati 
4, Ohio, has announced a 16-page Cata- 
log B-10 illustrating its heavy duty and 
extra heavy duty buffing and polishing 
machines and infinitely variable speed 
buffing and polishing machines 


PRATT & WHITNEY, Div’n of Niles- 
Bement-Pond Company, West Hartford 
1, Conn., has announced a 36-page cata- 
leg on Keller Burs and Accessories, 
supplementing the Kellerfler Machine 
Catalog, which has been in use for some 
time. Together, these two catalogs cover 
the complete flexible shaft line 


NEW BRITAIN-GRIDLEY MA- 
CHINE DIV’N, The New Britain Ma- 
chine Co., New Britain, Conn., has an- 
nounced a 12-page booklet on the New 
Britain 4-Spindle Automatic Chucking 
Machines, Models 475, 49, and 412. New 
Britain Contour Boring and Turning 
Machines is a 6-page bulletin, giving 
details of design and operation, and 
major specifications. 


r 
4 4 
LITERATURE 


Unless otherwise stated, all are available. free. from the stated sources. 


HANNA ENGINEERING WORKS, 
1765 Elston Ave., Chicago 22, has issued 
1 new bulletin on Hanna Valves, giving 


Sspeciic 


ons and general information 
he Hanna line of foot-operated and 
hand-operated valves for air and hy- 


al 


ines, and special control valves 
use with air and hydraulic cylinders. 


OAKITE PRODUCTS, INC... 157 
Thames St.. New York 6, recently re- 


leased a special service report on Im- 


P Pickling and Neutralizing, 
showing how Oakite products promote 


economy and high quality in this field. 


ROCKFORD MAGNETIC PROD- 
UCTS CoO., INC., Rockford, Ill., is dis- 
tributing a bulletin on the new Power- 
Grip Hand designed for 
separating steel pieces from non-mag- 
net 


Separator, 
tic materials 


WESTINGHOUSE ELECTRIC CORP.., 
P. O. Box 868, Pittsburgh 30, Pa., has 
announced a 36-page booklet on Roto- 
trol, for automatic operation of indus- 
These sim- 
ple but highly efficient units can regu- 


trial electrical equipment 


late voltage and current, control speed 
of DC motors, maintian constant tension 
or torque, limit loads on equipment, or 
they can perform any of many other 
difficult tasks which have been obstacles 


t fy) 


to fully automatic production. 


PROGRESSIVE WELDER CO., 3050 
E. Outer Drive, Detroit 12, offers de- 
cription and valuable application data 
on its press type spot and projection 
welders in Bulletin 603. 


FACTORY SERVICE CO., 4615 N. 
2ist St., Milwaukee 9, Wisc., presents 
many new ideas on effiicient storing and 
moving of materials in The Turner Sys- 
tem of Materials Handling. 


McGILL MANUFACTURING CO., 
INC., Valparaiso, Ind., announces that 
Bulletin CY-47 offers engineering and 
application data on its Cam Yoke Roller 
Bearing, the latest development in Mc- 
Gill Multirol roller bearing design. 


The HPL MANUFACTURING CO., 
Cleveland, Ohio, has issued a bulletin 
on the new anti-corrosive HPL Strip 
Expander, for leather cup packings, on 
pneumatic or hydraulic equipment. The 
expander is designed so that the out- 
ward pressure is sufficient only to main- 
tain constant contact between packing 
seal lip and cylinder wall, thereby as- 
suring a perfect seal. 


REYNOLDS METAL CO., 2500 S. 
Third St., Louisville 1, Ky., has prepared 
a 12-page brochure offering a wealth of 
ideas for manufacturers of lighting fix- 
tures. It is available from Reynolds 
Metals Co., or from GENERAL ELEC- 
TRIC CO., Nela Park, Cleveland 12. 


53 


for 

| 
| 

| 

| 
i | 


Directory of A.8S.T.E. Chapter Chairmen 


AKRON, NO. 47 
Second Thursday * 
Herman A. Guy, Chairman 
R. D. No. 1, Alliance, Ohio 


ATLANTA, NO. 61 
Third Monday * 
Dwight L. Hollowell, Chairman 
4174 Peachtree Dr., N. E 
Atlanta 5, Ga 


BALTIMORE, NO. 13 
First Wednesday * 
Thomas F. Burke, Chairman 
2802 Kennedy Ave., 
Baltimore 18, Md 


BINGHAMTON, NO. 35 
Ist Wed. after Ist Mon. * 
Roland B. Andrews, Chairman 
461 Vestal Road, R. D. 2 
Binghamton, N. Y 


BOSTON, NO. 33 
Second Thursday * 
John Ryneska, Chairman 
Western Ave. 69-A 
E. Lynn, Mass 


BUFFALO-NIAGARA FRONTIER, 


NO. 10 
Second Wednesday * 
Albert Kirchgessner, Chairman 
127 Columbia Drive 
Williamsville, N. Y 


CEDAR RAPIDS, NO. 71 
Third Wednesday * 
Robert A. Hruska, Chairman 
2011 D Ave., N. E., 
Cedar Rapids, Iowa 


CENTRAL PENNSYLVANIA, 
NO. 22 
Second Tuesday * 
Paul P. Stock, Chairman 


460 Edgehill Rd., York, Penn 


CHICAGO, NO. 5 
First Monday * 
Fred J. Schmitt, Chairman 
2727 So. Troy St., 
Chicago 23, Ill 


CINCINNATI, NO. 21 
Second Tuesday * 
George R. Squibb, Chairman 
R.R. No. 1, Box 143-K, 
Cincinnati 27, Ohio 


CLEVELAND, NO, 3 
Second Friday * 


Edgar W. Baumgardner, Chairman 


13825 Triskett Road 
Cleveland 11, Ohio 


COLUMBUS, NO. 36 
Second Wednesday * 
Walter E. L. Bock, Chairman 
323 Southwood Ave., 
Columbus, Ohio 


DAYTON, NO. 18 
Second Monday * 
Edgar J. Seifreat, Chairman 


P.O. Box 332, Dayton 1, Ohio 


DECATUR, NO. 58 
Second Monday * 
Ray W. Howell, Chairman 


1476 W. Decatur, Decatur, IL 


DENVER, NO. 77 
First Wednesday * 
B. J. Hazewinkel, Chairman 
2355 Jasmine St., 
Denver 7, Colo 


DETROIT, NO. 1 
Second Thursday * 
Leslie B. Bellamy, Chairman 
220 E. Milwaukee 
Detroit 2, Mich 


ELMIRA, NO. 24 
First Monday * 
Edward Stachel, Chairman 

927 Spruce St., 


ERIE, NO. 62 
First Tuesday * 
Mathew H. Hetzel, Chairman 

1140 West 31st St., 


EVANSVILLE, NO. 73 
Second Monday * 


Frank J. Hausfeld, Jr., Chairman 


R.R. No. 5, Box 30, 
Evansville, Ind 


FAIRFIELD CTY., NO. 6 
First Wednesday * 
Arthur R. Hunt, Chairman 
64 Avon St., 


Elmira, N. Y 


Erie, Pa 


Devon 2, Conn 


FLINT, NO. 68 
Third Thursday * 
Norman F. Snyder, Chairman 


2006 Mt. Elliott, Flint 4, Mich 


FOND DU LAC, NO. 45 
Second Friday * 
William E. Rutz, Chairman 


142 Dott St., Fond du Lac, Wis 


FORT WAYNE, NO, 56 
Second Wednesday * 
Emil W. Mellin, Chairman 
914 W. Sherwood Terrace 
Fort Wayne 6, Ind 


FOX RIVER VALLEY, NO. 72 
First Tuesday* 
Roy G. Frogness, Chairman 
Box 304, Rt. 3 Aurora, Ill 


GOLDEN GATE, NO. 28 
Third Wednesday * 
Floyd V. Snodgrass, Chairman 
2601 Maxwell Ave 
Oakland 2, Calif 


HAMILTON, NO. 42 
Second Friday * 


William A. Alexander, Chairman 


88 Prospect St. S., 
Hamilton, Ont. 


HARTFORD, NO, 7 
First Monday * 
Richard A. Smith, Chairman 
28 Harvard St 
Hartford 6, Conn 


HOUSTON, NO. 29 
Second Tuesday * 
Homer Briggs, Chairman 
6514 Pinehurst, 
Houston 3, Texas 


INDIANAPOLIS, NO. 37 
First Thursday * 
John Horton, Chairman 
816 N. Audubon Road 
Indianapolis 1, Ind 


KANSAS CITY, NO. 57 
First Wednesday * 
Leroy E. Campbell, Chairman 
5912 College Ave., 
Kansas City 4, Mo 


LITTLE RHODY, NO. 53 
Third Wednesday * 
Wilfred J. Pender, Chairman 
43 Seba Kent Road, 
Pawtucket, R. 


LOS ANGELES, NO. 27 
Second Thursday * 
Leslie F. Hawes, Chairman 
1421 N. Edgemont, 
Los Angeles 27, Calif 


LOUISVILLE, NO. 54 
Second Tuesday * 
John E. Paskey, Chairman 
2322 Greenwood Ave., ' 
Louisville 11, Ky. 


MADISON, NO, 75 
Ist Tues. after Ist Mon. * 
Fred H. Kessenich, Chairman 
308 E. Wilson St., 
Madison 3, Wis 


MID-HUDSON, NO. 74 
Second Tuesday * 
John L. Petz, Chairman 
Pendell Road, 
Poughkeepsie, N. Y 


MILWAUKEE, NO. 4 

Second Thursday * 
Paul E. Butzin, Chairman 
8104 Richmond Court, 
Wauwatosa 13, Wis. 


MONTREAL, NO. 50 
Second Wednesday * 
Henry T. Welch, Chairman 
732 Victoria Ave., 
St. Lambert, Que. 


MUNCIE, NO. 70 
Second Wednesday * 
Robert L. Waters, Chairman 
811 March St., Muncie, Ind 


NASHVILLE, NO. 43 
Third Friday * 
C. L. McCaffrey, Ist V-Chm. 
1513 Ashwood Ave. 
Nashville 4, Tenn 


NEW HAVEN, NO. 41 
Second Thursday * 
Ray E. Gifford, Chairman 
96 Kimberly Ave 
ast Haven 12, Conn 


NEW ORLEANS, NO. 60 
Second Wednesday * 
Carl Hazlewood, Chairman 
6574 General Haig 
New Orleans 19, La 


NEW YORK, GREATER, NO. 34 
First Monday * 
Harmon S. Hunt, Chairman 
325 Cherry St 
Douglaston Manor, L.I., N.Y 


NIAGARA DISTRICT, NO. 65 
Second Friday * 
William L. Sandham, Chairman 
94 Dunlop Drive, 
St. Catharines, Ont 


NORTH TEXAS, NO, 51 
2nd Friday * 
Theodore A. Hersh, Chairman 
2901 Westridge Ave 
Ft. Worth 7, Texas 


NORTHERN NEW JERSEY, 
NO. T4 
Second Tuesday * 
Charles Carlson, Chairman 
Thomas A. Edison, Inc 
Orange, N. J 


PEORIA, NO. 31 
First Tuesday * 
R. C. Kolb, Chairman 
98 N. Maplewood Ave 
Peoria 5, Ill 


PHILADELPHIA, NO. 15 
Third Thursday * 
Arthur R. Diamond, Chairman 
Greene Manor, 
Johnson and Greene Sts 
Philadelphia 44, Pa 


PHOENIX, NO. 67 
Third Wednesday * 
Harry E. Rivers, Chairman 
Rt. No. 1, Box 43-D 
Tempe, Arizona 


PITTSBURGH, NO. 8 
First Friday * 
Paul H. Magnus, Chairman 
Tranter Mfg. Co., 
105 Water St., 
Pittsburgh 22, Pa 


PONTIAC, NO. 69 
Third Thursday * 
Albert J. Rhodes, Chairman 
1245 Rhodes Rd., 
Lake Orion, Mich 


PORTLAND (MAINE), NO. 46 
Fourth Friday * 
Carl L. Bohlin, Chairman 
28 Hall Ave., Saco, Maine 


PORTLAND (OREGON), NO. 63 
Third Thursday * 
William E. Brennan, Chairman 
3036 S.E. 33rd Ave., 
Portland 2, Ore. 


POTOMAC, NO. 48 
First Thursday * 
Richard P. Thayer, Chairman 
4704 Butterworth Pl., N.W 
Washington 16, D. C. 


RACINE, NO. 2 
First Monday * 
William P. Clark, Chairman 
2105 Washington Ave., 
Racine, Wis. 


RICHMOND, NO. 66 
Second Tuesday * 
Lowell B. Penland, Chairman 
2509 E. Main St., 
Richmond, Ind. 


ROCHESTER, NO. 16 
First Monday * 
Milton L. Roessel, Chairman 
97 Biltmore Drive 
Rochester 12, N. ¥ 


ROCKFORD, NO. 12 
First Thursday * 
Earnest Y. Seborg, Chairman 
1523 Huffman Blvd., 
Rockford, Ill. 


* CHAPTER MEETING NIGHT 


ST. LOUIS, NO. 17 
First Thursday * 
Edward H. Ruder, Chairma 
57 Hanley Downs 
Richmond Heights 17, \ 


SAN DIEGO, NO. 44 
Second Tuesday * 
Raymond W. Peters, Chairr 

6952 Fitch Ct 
San Dieg 11, Calif 


SCHENECTADY, NO. 20 
Second Thursday 
John Stedman, Chairmar 
54 Broderick St 
Albany 5, N. Y 


SEATTLE, NO. 39 
Second Tuesday 
Gordon Munro, Chairman 

Rt. 4, Box 2432 


Bremerton, Wash 
SOUTH BEND, NO. 30 
Second Tuesday 


Edgar W. Helm, Chairman 
1152 E. Victoria St 
South Bend 14, Ind 


SPRINGFIELD (ILLINOIS), 
NO. 64 
First Tuesday * 
Henry G. Becker, Chairmar 
830 No. Sth St 
Springfield, Ill 


SPRINGFIELD (MASS.), NO 
Second Monday * 
Alexander W. Todd, Chairmar 
50 Johnson St 
Springfield 8, Mass 


SPRINGFIELD (OHIO), NO. 76 
First Monday * 
James B. Douglas, Chairman 
609 E. McCreight, 
Springfield, Ohio 


SYRACUSE, NO. 19 
Second Tuesday * 
Hugo C. Klix, Chairman 
425 Glenwood Ave 


Syracuse 7, N. Y 


TOLEDO, NO. 9 
Second Wednesday * 
Albert Hage, Chairman 
3700 Roanoke Rd 
Toledo 12, Ohio 


TORONTO, NO. 26 
First Wednesday 
L. M. Jardine, Chairman 
6 Pepler Ave., Toronto, Ont 


TRI CITIES, NO. 23 
Third Monday * 
Lennart N. Dahlen, Chairman 
901 43rd St 
Rock Island, Ill 


TWIN CITIES, NO. 11 
First Wednesday * 
Clifford V. Lofdahl, Chairman 
5933 Elliott Ave. S., 
Minneapolis 7, Minn 


TWIN STATES, NO. 40 
Second Wednesday * 
Alan E. Stubbs, Chairman 
Highland Rd., Springfield, Vt 


WESTERN MICHIGAN, NO. 38 
Second Mond ay * 
Peter C. Maghielse, Chairman 
2434 Miller Ave 
Grand Rapids 4, Mich 


WICHITA, NO. 52 
Second Wednesday * 
Harold J. Bales, Chairman 
1702 N. Lorraine Ave., 
Wichita 6, Kan 


WILLIAMSPORT, NO. 49 
Second Monday * 
Lewis H. Bardo, Chamrman 
2347 Hillside Ave., 
Williamsport, Penn 


WINDSOR, NO, 55 
Second Monday * 
T. Richards, Chairman 
R.R. No. 1, Windsor, Ont 


WORCESTER, NO. 25 
First Tuesday * 
Charles W. Monigle, Chairman 
364 Greenwood St., R.F.D. 2 
Millbury, Mass 
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sanquet Testimonial to Honor Burt 


Head 


\\ HEN THE Society gathers for its 


Semi-Annual Dinner, November 1, 


\iles-Bement-Pond 


Hotel Statler, Boston, it will pay 
ite to one of its 

distinguished 

bers. For Clayton 

Burt, Chairman of 

Board of Direc 

Niles-Bement 

Pond Co., West Hart 

rd, Conn., is known 

ighout the ma- 


ne tool industry, a 


ld he has served for 


re than half a cen 


C. R. Burt 


As guest speaker at the banquet, Mr. 
Burt will relate his impressions of “A 
Lifetime of Progress in Tool Engineer 
ng,” spanning the 55 years since his 

prenticeship at Brown & Sharpe Mfg. 
( on through executive and adminis 
trative posts with several companies. 
Hartford Chapter, 
ASTE, he has always been interested in 


A member of 


the Society’s welfare and progress. “Men 
Make Dreams Come True,” the 
theme of the ASTE 1946 New Era Ex 


position, was inspired by an article ap 


pearing in one of his company’s publica 
tions, extolling the praises of the pro 
duction genius represented in ASTE. 

On the festive side, the Host Chapter 
has arranged for an hour’s entertain- 
ment by top flight professional talent 
and a name band to play throughout the 
dinner and for two hours of dancing after 
the banquet speaking program. 

From the technical end, advance drafts 
of speakers’ papers indicate that the 
Boston Semi-Annual Meeting will be 
jam-packed with scientific “know-how.” 

The General Electric Co. welding ses- 
sion, Thursday evening (October 30), 
will embrace flash-butt, spot, oxy-acety- 
lene, and arc welding with slide illus 
trations of practical applications, as well 
as of fixtures, dies and special machinery. 
The keynoter, J. E. Anderson, Asst. to 
the Works Manager at the River Works, 


Guest Speaker at Boston 
West Lynn, Mass., will be followed by 
D. W. Puffer, a welding engineer at the 
same plant, and E. H. Girardot, Foremar 
of Tool Design at the Schenectady works 
who will collaborate in their presentatior 

A highlight of the Friday afternoor 
Material Handling meeting will be the 
actual layouts with three-dimensional 
models which H. H. Dasey, President 
Visual Production Planning, Inc., Pitts 
burgh, Pa., will show 

P. R. Minich, who will prescribe proper 
material handling in a model plant suc! 
as Mr. Dasey will show, had a thorough 
background in production planning be 
fore becoming District Manager of Rack 
Engineering Co. of Pittsburgh 

Another interesting exposition of ma 
terial handling is promised in a discus 
sion of the processing of webs and mono 
filaments by C. A. Litzler, President, In 
dustrial Ovens, Inc., Cleveland, Ohio 

The specialized production of extrem« 
precision ball bearings, developed from 
the making of super-precision bearings 
for the Norden bombsight, has been the 
result of accurate tooling and inspection 
methods as F. E. Ericson, Vice-Presi 
dent-General Manager of The Barden 
Corp., Danbury, Conn., will point out 
during the. Friday evening session, 
“Bearing Applications.” 

Not content with lining up a plant tou 
schedule of proportions probably un 
equalled at Society meetings, the com 
mittee in charge of this activity has made 
another coup in arranging a visitation to 
the U. S. Naval Air Station 

There the former hush-hush radar 
ground controlled approach system for 
guiding airplanes to fogbound airports 
will be shown and explained. A new 10 
ton tire changer for airliners will be seen 
In operation, in addition to a complete 
motor overhauling demonstration of test 


Left: Faneuil Hall market area is a mecca for 

Center: Boston skillfully combines the old and 

ages is most modern. while banking room attractiv 
double package makers shown in various stage f 

N. Quincy, Mass., will be ready for inspectic 


A. Litzler ). E. Andersor 


R. M F. E. Ericson 


D. W. Puffer E. H. Girardot 


TECHNICAL 
SPEAKERS 


H. H. Dasey, setting 
up efficient plant 
layout with three 
dimensional model 


nearty New England food served without ostentation. 


State Street banking house where equipment behind 
of Early Americana. Right: This assembly line of 
he new extension of Pneumatic Scale Corp. plant at 

Society tour of plant during Boston convention 
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H. G. Senning 


Co-Chairman 
Plant Tours 


W. Hart Nichols 


Co-Chairman 
Accommodations 


ON CONVENTION COMMITTEE 


H. L. Rich, Jr 


Co-Chairman 


A. J. Snyder 


Co-Chairman 
Emergency 


Film Arrangement 


ing apparatus and a tour of the shops. 

And the Navy’s welcome includes la- 
dies who wish to accompany their engi- 
neer husbands on this event. 

Revisions and additions to room as- 
signments for the various meetings and 
events scheduled during the three-day 
convention, are: Thursday, October 30— 
Education Committee, Parlor D; Ladies 
Reception Lounge, Hancock Room, Mez- 
zanine; Honor Awards- Judicial Commit 
tee, location to be announced. 

Friday, October 31—Ladies Reception 
Lounge, Parlor A, Mezzanine. Saturday, 
November 1—Public Relations Commit- 
tee, Parlor D; Ladies Reception Lounge, 
Parlor A. 

The registration desk will be main- 
tained throughout the convention out- 
side the Ballroom Foyer on the Mezza- 
nine. Advance registrations, now being 
received from all sections, indicate a 
heavy attendance for the Society’s 30th 
national meeting. 

Members planning to attend the con 
vention are urged to submit the registra- 
tion forms mailed to them earlier. And 
October 15 is the deadline for guaranteed 
room assignments. Better get that hotel 
reservation form off to the Boston Con- 
vention Bureau today. 


These Montreal members gather at Northern Electric Co 
for tour of the huge communications equipment factory 


Exhibit Space Increased for 1948 ASTE Exposition 


Detroit, Mich.—An improved layout, 
showing approximately 25 percent in- 
crease in exhibit space for The Tool 
Engineer’s Industrial Exposition, the So- 
ciety’s 1948 show in Cleveland Public 
Auditorium, March 15-19, was approved 
at a joint meeting, September 12-13, of 
the Exposition Committee and represen- 
tatives of Brooke, Smith, French & Dor- 
rance, Inc., the Society’s 
agency. 

C. V. Briner, Chairman of the Exposi- 
tion Committee, presided at the two-day 
conference. 

Exhibit hours established are from 9:00 
A.M. to 6:00 P.M. throughout the five 
days of the show. Registration will be 
conducted much the same as for the 1946 
exposition, with the visitor’s name and 
address information to be processed on 
the registration form before it is mailed 
to him. A registration fee of $1.00 was 
recommended. 


advertising 


A complete layout of promotional ma- 
terial and advertising schedules was pre 
sented by Bart Wilmot of Brooke, Smith, 
French & Dorrance and accepted with 


revisions. The Committee 
favored an attractive exhibit guide, 


some 


taining a cross indexing of exhibit 
Annual Meeting, 
spaces for notes, in addition to pertin: 


program of the 


data concerning the exhibits and exh 
hall. 

Handling of housing accommodat 
applications was discussed. The rele 
of government occupied hotels in 
Cleveland area is expected to per: 
more visitors and exhibitors to be hous 
during the big showing of product 
equipment. 

Other members of the Committee 
tending the meeting included Past Pre 
dents A. M. Sargent and Ray H. Mor: 
and Leslie F. Hawes, Los Angeles Cha 
ter Chairman. Also present were H. | 
Conrad, Executive Secretary; C. J. Hass 
Office Manager; J. M. Cannon, Pub! 
Relations Director; H. M. Windsor, Se: 
retary to the National Program Commit 
tee; C. Vortman and Robert Edwards 
the advertising agency; and Joseph \ 
Friel of Reber-Friel Co., Operating Show 
Manager. 


Communications Equipment Plant Shows Elaborate Tooling 


Montreal, Que.—The involved tooling 
and extensive machinery required to 
manufacture communications equipment 
were a revelation to Montreal Chapter 
members who were recent visitors at the 
block-square, eight-floor plant of North- 
ern Electric Co., Ltd. 

Although the huge building which 
houses the telephone, electronics and ca- 
ble divisions is too large for complete 
inspection during an evening, the tour 
was so well organized that the engineers 
could readily follow the various stages 
of manufacture from raw material to 
finished product. 

Esco.ted in small parties by company 
guides, the 75 visitors were first taken 
to the telephone division to see the many 
intricate parts comprising an ordinary 
desk or wall set. The complex tooling for 


fabricating these ,parts necessitates a 


force of 200 toolmakers. 

The tool room, equipped with machin- 
ery rarely seen in Canada, commanded 
unusual interest. Here the members had 
opportunity to watch operations on opti- 
cal and precision contour grinders, induc- 
tion heating equipment, a great variety 
of high precision jig borers and duplicat- 
ing machines, and a liquid honing ma- 
chine which polishes and hones dies, 
molds and other tools requiring a high 
degree of surface finish. 


Press tools, such as multi-station, pri 
gressive, and cut and carry dies, aut 
matic feeds and ejectors, and mirror 
finished plastic molds also held the tool 
engineers’ attention. 

In the assembly department they not 
ed the wide use made of conveyors and 
moving belts, that the principles of tim« 
and motion study had been effectively 
applied. 

High speed wire drawing, stranding 
twisting, covering, insulating and rein 
forcing of cables were followed intently 
in the cable division which processes fine 
filament wire thinner than a human hair 
to huge armour plated submarine cables 
for trans-oceanic communication. 

The production of radios, tubes, and 
Hammond electric organs was shown and 
explained in the electronics division. Au 
tomatic machines, making vacuum tubes, 
heat glass to a plastic state, form, flare, 
cut off and weld it to mating parts and 
reject defects at an amazing speed. 

Another highlight of the tour was the 
enormous automatic electro-plating plant 
where steel parts were being cadmium 
plated. The parts are loaded to an over- 
head conveyor and mechanically passed 
through degreasing, pre-treatment, plat- 
ing, rinsing and drying stages. 

At the conclusion of the tour, a buffet 
supper was served in the plant cafeteria. 
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| tish Industrial Press Spreads Linsley’s Gospel 
+ the Machine Tool as a Creator of Employment 


erhampton, England—Importance in a continuing evolution. Very few seer 
nessage which H. E. Linsley, then 
ne Tool Editor of The Iron Age, ship in knowledge—the realization tt! 


\STE National Program Commit he who leads is in front, just as he wh 


to have the courage which should be the 
natural result of ewperience and leader 


brought to the Institution of copies (and who therefore follows, how 


tion Engineers as guest speaker at ever closely) is inevitably behind 


ting held July 19 is apparent in the An editorial in The Machinist, based 


nence space devoted to reports 
ence and spac it port on Mr. Linsley’s paper citing the case 


ditorial comments on the occasior 

— that mechanization spreads employment 
British industrial press. 

reported in the August ASTE News, 


Linsley, who has since become ass« 


observes: 
In the critical situation facing 
in this country to-day, it is no ex 


with American Machinist, was tion to say that the increased productivity 


ng the visit of E. W. Hancock, which would result from the wider a 

n, IPE. Mr. Hancock presented an 
ees Linsley’s) hearers were already well 
rary Membership in his organization aware of its significance. But for every 

ASTE President at the Society’s person in this country who has accepted 


the principle as an cle of faith. ther 
Annual Meeting. he principle as an article faitt 


a : are thousands wh make it clear by 
he Times Review of Industry, com 


their actions that they are still 


ting on a greeting which Mr. Linsley verted 
veyed for ASTE President W. B. The reason is not far to seek 
e. says: There has « ontinually been under- and 
un-employment Widespread at times 

In this message Mr. Peirce pleads and still appreciable to-day, it is always 

ser and ter operation between threatening. But this is no fault of the 
tw rganizations in question, and by machine It in no way impairs the 


the use and privilege of all 
f the American Society of 


validity of the doctrine that machines 
create wealth and employment 


I Engineers to the Brit nstitution 
shee E itish Instits On the other hand, it does most « 
ictior xpresse 
tu 10n ngineers expresses the phatically demonstrate that machines and 
will he nveys in a practical form 


lt 1 it 1! i technological development alone will n 
h wil weicc & roc 
produce wealth. It shows, too, that they 
engu Ts in thi yuntry. 
— pia y can gravely aggravate the incidence f 

ovr unle y are rational! 
Aircraft Production, considering Mr unemployment unless they ar ti y 
applied, and all the other inter-relate 


Peirce’s statement: “. . . in America : 
economic and political factors involve 
re is hardly such a thing as a secret permit a full and unfettered exchange 
cess in industry remarks: the products of the machine. on a 
’ *rnational sc: 
We 1y regard this as an idealized tional and international scale 
ture of the true position, but it is There can be no doubt that the n 


i to state ideals as often as possible chine, as a means of making the fruits 


no one organization has a monopoly of man’s genius in invention readily 


brainpower and exclusiveness can only available to all, can provide for a ful 


1 to overlapping of effort and retarda- of life and a degree of comfort in living 

of the tempo of progress beyond our powers of conception. It still 

So often a new development is treated remains for us to prove that we are its 
4s an ultimate achievement instead of master 


eing regarded as merely another stage 


Mechanical World and The Machinery 


Both Machinery and The Machinist pub 


including advance photographs of Chi 


by Mr. Linsley in lantern slides. 


Left: H. E. Linsley, ASTE Program Committeeman, pre 


Semphill (right), Past President of IPE. Be 
hampton Production Engineers, their quests and 
pal dignitaries tender ‘‘Goodwill’’ dinne 
at the Royal Star and Garter Hotel. Right: Mr. Tomp 


rt vir. 


Mrs. Linsley silver cigarette box as a personal mement 
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Market carried abstracts of Mr. Linsley’s 
address, “The Machine Tool and You.” 


lished full accounts of the IPE meeting, 


cago Machine Tool Show exhibits, shown 


sents illuminated copy of ASTE Code of Ethics to Lord 


kiss, Chairman of Graduates Section, IPE, gives Mr. and 


Other trade papers reporting the in 
ternationally-significant meeting included 
Engineering and Machinery Lloyd. 

At the conclusion of the afternoon 


business session held in Wulfrun Hall, 


tea was served, followed by a concert in 
the Civic Hall, arranged by the Mayor 
of Wolverhampton 

In the evening a “Goodwill Dinner,” 
honoring Mr. Linsley, was held at the 
Royal Star and Garter Hotel. The Mayor 
of Wolverhampton (Alderman C. B. E. 
Taylor) extended a civic welcome. Other 
messages of goodwill were conveyed to 
the guest of honor by F. Glover, Section 
President, Melbourne, Australia; Lord 
Sempill, a former Wolverhampton Sec- 
tion President; and Mr. Hancock 

Cornelius J. Dwyer of the American 
Embassy spoke briefly as the representa 
tive of the American Ambassador. 

Mr. Hancock, who introduced Mr 
Linsley at the earlier technical meeting, 
made a plea for better understanding 
between British and American engineers, 
suggesting a regular interchange of grad 
uates of the two organizations. Another 
idea presented by Mr. Hancock was the 
linking of the two societies in Canada 
where ASTE has nearly 1000 members. 

Important institutions, such as those 
represented at the meeting, he stressed, 
could provide common ground and ap 
propriate opportunities for the coopera 
tion among the ordinary people of the 
world that is so essential for peace and 
progress 

After endorsing Mr. Hancock’s sug 
gestions and expressing the hope that 
they might materialize, Mr. Linsley pre 
sented a framed, illuminated copy of the 
ASTE Code of Ethics to Lord Sempill. 

Mr. Linsley, in turn, was the recipient 
of a silver cigarette box presented by Mr. 
Tompkiss, Chairman of the Graduates 
Section of IPE, as a personal momento 


of the occasion. 
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Only Benjamin Franklin in his stone cape remains cooi during sweltering September evening of Philadelphia Chapter’s 


Annual Executives Dinner. Inset, top: Dr. James Creese 


President of Drexel Institute of Technology, pleads for 


cooperation between science and industry. Below: Arthur Diamond, Chapter Chairman, acts as toastmaster for function 


Industrialists Told Benefits of Cooperating with Science 


Philadelphia, Pa.—There is pressing 
need for an alliance and a new kind of 
working arrangement between industry 
and institutions of higher learning, Dr. 
James Creese, President of Drexel In 
stitute of Technology, said in an ad- 
dress before Philadelphia Chapter mem 
bers and guests at the Chapter’s annual 
Executives and Educators Dinner in 
Franklin Institute. His subject was 
“The Common Ground of Scholarship 
and Industry.” 

Dr. Creese referred to plans for “op- 
erational research,” advanced recently by 
British scientists, as indicating that the 
team work of industrial engineers and 
academic scientists on radar and peni- 
cillin will be continued for the solution 
of industrial and economic problems on 
a large scale. 

He mentioned the competition existing 
between industry and education in re- 
cruiting research scientists and warned 
of a dearth of university teachers to 
train industrial specialists of the future. 

The dinner speaker, Harry E. Conrad, 
ASTE Executive Secretary, reported on 
the past, present and future activities 
of the Seciety. Tool engineering know- 
ledge, he said, is being brought to college 
students through courses and lectures. 
Other educational 
projects include the publication of text- 


Society-sponsored 


books on tool design and a tool en- 
gineer’s handbook, he added. 

The new ASTE standardization pro- 
gram and the Society's public relations 
work in acquainting industry with the 
tool engineer’s role and in stimulating 
interest in more effective technical edu- 
cation for tool engineers were also em 
phasized. 
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In conclusion, Mr. Conrad appealed for 
industry’s support in the organization’s 
efforts to supply it with better trained 
technicians. 

J. A. Brooks, Jr., Chapter Education 
Chairman, reviewed the Chapter’s edu- 
cational accomplishments in sponsoring 
tool and die design courses at Spring 
Garden Institute. A new lecture series 
on specialized subjects to augment the 
curricula and discussions of tool engin 
eering problems to be conducted at local 
colleges are also planned, he announced. 

Arthur Diamond, Chapter Chairman, 
was toastmaster for the function at- 
tended by approximately 300 engineers, 
industrialists and éducators- 

Guests also included T. B. Burke, 
Baltimore; P. R. Stock, York, Pa.; H. S. 
Hunt, New York; R. P. Thayer, Wash 
ington; and L. H. Bardo, Williamsport, 
Chairmen of their respective Chapters. 


Fellow Members Fete Schmit 


Toledo, Ohio—A testimonial dinner 
honoring A. M. Schmit, retiring ASTE 
Director, was sponsored by Toledo Chap- 
ter, September 10, in the Secor Hotel. 

Mr. Schmit, General Manager of A. 
M. Schmit Co., Toledo, has served in 
various national capacities during the 
ten years of his affiliation with the So- 
ciety. In addition to three terms as 
National Director and one as National 
Secretary, he has been a member of the 
Finance, Time and Place, Nominating, 
and National Editorial Committees. 

In recognition of his.outstanding serv- 
ice, W. B. Peirce, Society President, pre- 
sented a» merit award plaque to Mr. 
Schmit on behalf of the Chapter. 


Advances in Steel Making 
Assure Uniform Quality 


Grand Rapids, Mich.—Western M 
igan Chapter members exhibited liv 
interest in recent developments in | 
speed steels as related by Dr. §S 
Fletcher, Chief Metallurgist of the I 
robe Electric Steel Co 

Dr. Fletcher was guest speaker at 
Chapter’s first meeting of the seas 
held September 8 in the Rowe Hotel 

Using diagrams and pictures, 
speaker showed the characteristics 
general types of high speed steels and 
the kind of work for which each is hb: 
suited. 

Advances in high speed steel mar 
facture, he pointed out, have added px 
tive quality control through eliminati 
of segregation in any part of the ste 
billet. 

R. P. Kells, Chief Service Engineer 
Latrobe, conducted the ensuing disc 
sion period. Mr. Rath of the company, 
Detroit office also was a guest at t 
dinner meeting. 

Prior to the technical session colored 
motion pictures were shown of an ex 
ploration up the inner passage of Alaska 
and of hunting for blue geese in the 
Louisiana marshes. 


Optical Projection Claimed 
Most Efficient Inspection 


Boston, Mass.—Harold Murch, Chief 
Optical Engineer of Jones & Lamson 
Machine Co., Springfield, Vt., gave an 
enlightening lecture on “Modern Methods 
of Inspection by Optical Projection” at 
a recent Boston Chapter meeting. 

Inspection by a one-piece projection 
unit called a Comparator is the easiest 
fastest and most accurate method of 
checking screw threads, the speaker 
stressed. 

The part being inspected, Mr. Murch 
added, may be projected at any desired 
magnification from 10X to 200X. The 
glass screen on which the test piece is 
projected may be charted with the vari 
ous screw thread elements. These can all 
be checked easily and quickly as the 
projected image is compared with the 
chart. Form tools and irregular shaped 
parts also may be inspected with equal 
facility as any variety of master screens 
can be made, he pointed out. 

In the discussion period following the 
lecture, Mr. Murch was plied with many 
questions by his audience 

William Fitzgerald, Supervising Safety 
Engineer, Globe Indemnity Insurance 
Co., Boston, demonstrated, by means of a 
psychophysical tester and an emotional 
stability tester, with several members 
acting as “‘guinea pigs,”’ that the odds are 
against the pedestrian crossing the street, 
since it takes the average driver approxi- 
mately one-half second of thought proc- 
esses before he starts to apply the brakes. 

Prior to the meeting, many members 
had the privilege of inspecting the new 
plant of H. K. Porter, Inc., and the 
Porter Forge & Furnace, Inc., at Somer- 
ville. 
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tims Vibration Energy 
vaits Man’s Harnessing 


ria, Ill.—All life is a series of im- 
wrought by vibrations, whether of 
light, sound, electricity, or human 
ght, according to Dr. Hilton Ira 
s. veteran chemist and psychologist. 
in address before 125 Peoria Chap- 
members and their guests at a din 
meeting September 2 in the Jef- 
Hotel, Dr. Jones, reasoning that 
energy created by these vibrations 
id be interchangeable, claimed that 
nd, light or human thought might 
day run an automobile. 
He thinks that Steinmetz was right 
he said: “Some day we'll take the 
nlight and convert it to electricity and 
it run all the machinery in the 
rid.” And dynamos and boilers which 
nvert raw materials to energy will be 
solete before too long, in the speaker’s 
nion 
Getting our energy from “middlemen” 
nstead of directly leads Dr. Jones to 
think that future eras will look upon the 
dern scientific age’? with scorn. “Ev- 
rything is here now, for the solving; the 
rouble is we haven’t gotten hold of the 
right end of the string,” he asserts. 
Variations in the frequency.of vibra 
yns have tremendous effects on hu 
nans, Dr. Jones contends, explaining 
that long waves make a man sleepy, lower 
s blood pressure, while high frequency 
radiation raises blood pressure and the 
tendency to infection. 
Unless we learn to manage these “dy- 
namics which run our physical world,” by 
ntrol of the vibration rate, we'll im 
press future generations as old fogies, 
declares the eminent scientist who heads 


the Hizone Research Laboratories at 
Wilmette. 


A. M. Sargent (right), the Society's immediate Past 
President, shows his pleasure in testimonial scroll pre- 
i by Leslie Bellamy, Detroit Chapter Chairman, as 
ter Ricker (left) of American Mac! st looks or 


Home Chapter Honors 
Former President 


Detroit, Mich.—During a recent meet- 
ing of Detroit Chapter, Chairman Leslie 
Bellamy presented a _ hand lettered 
scroll, on behalf of the Chapter, to A. M. 
Sargent, immediate Past President, in 
appreciation of his pioneering efforts for 
the Society and his sustained personal 
interest throughout the 15 years of its 
existence. 

In accepting the scroll, Mr. Sargent 
expressed his thanks and pleasure with 
sincerity and feeling. 
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Standardization Program Offers Members Opportunity 
To Acquire Latest “Know-How 


Opportunity to increase his own tech 
nical knowledge of a desired subject, 
while advancing the work of the Society, 
is afforded every member of ASTE in 
the new standardization program which 
the Society’s National Standards Com 
mittee is launching. 


All effort expended in the various 
projects will become a permanent con 
tribution in the field of standardization, 
as all ASTE committees so engaged will 
be represented on American Standards 
Association committees, already existing 
or yet to be formed. 

Chapter Standards Committees may 
select as many subjects as they wish, but 
it 1s not necessary to be affiliated with 
an ASTE Chapter Standards Committee 
in order to take part in this activity 
Nor should any ASTE member, feeling 
unqualified, hesitate to serve in such 
capacity, as through these projects the 
Society will broaden the scientific knowl 
edge of the membership 

Because of the wide geographical 
spread of our Chapters, much of the 
work will be carried on by correspond 
ence, a method which has proved very 
successful in other nationally-known en 
gineering societies. 

Thirty-eight ASA projects, handled by 
sectional committees, are listed at the 
right. In the coupon below, check the 
numerical identification of the ones, or 
one, on which you would be willing to 
help. Then, in the space provided, jot 
down other suggested subjects for stand 
ardization. The most popular subjects, as 
determined by this survey, will be pro 
posed to ASA for initiatian into their 
procedure, under ASTE sponsorship 

Be sure to fill in your name, address 
and other factual data before mailing 
the coupon to W. H. Smila, Chairman, 
National Standards Committee, Ameri 
can Society of Tool Engineers, 1666 
Penobscot Bldg., Detroit 26, Mich 


B 1 B2 B 3 B 4 

Bll B 13 B15 B 16 
B 27 B 28 B 29 B 30 
B 4C B 46 B 49 B 50 


Signed 


Address City 
Street 


Chapter 
Name 


W. H. Smila. Chair 
Mail to: Encinects. 1666 Pe 


Z 39 Z 53 | suggest as additional 


in Chosen Fields 


MECHANICAL ENGINEERING 


B4 Allowances and Tolerances for Cylinds 
Parts :nd Limit Gages 
B3 Ball and Roller Bearings 
B18 Bolt, Nut and Rivet Proportions 
B46 Classification and Designation of Surface 
Qual tres 
B52 Classification of Materials for Tools. Fix 
tures and Gages 
B19 Compressed Air Machinery and Equipment, 
Safety Code for 
B20 Conveyors and Conveying Machinery, Safe 
ty Code for 
O Cranes, Derricks and Hoists, Safety Code 
36 Dimensions and Material of Wrought Iron 
and Wrought Steel Pipe and Tubing, 
Standardization of the 
B24 Forging and Hot Metal Forming, Safety 
Code for 
6 Gears, Standardization of 
3 Hose Coupling Screw Threads 
13 Logging and Sawmill Safety Code 
15 Mechanical Power-Transmission Apparatus. 
Safety Code for 
B9 Mechanical Refrigeration, Safety Code for 
B16 Pipe Flanges and Fittings 
2 Pipe Thread 
B27 Plain and Lock Washers 
ll Power Presses and Foot and Hand Presses, 
Safety Code for 
B40 Pressure and Vacuum Gages, Specifications 
B31 Pressure Piping, Code for 
BS Protection of Industrial Workers 
Foundries, Safety Code for the 
B38 Refrigerators, Specifications for 
B28 Rubber Machinery, Safety Code for 
1 Screw Threads, Standardization and Unifi 
cation of 
B49 Shaft Couplings, Integrally Forged Flange 
Type for Hydro-Electric Units 
B17 Shafting, Standardization of 
BS Small Tools and Machine Tool Elemerts. 
Standards for 
B29 Transmission Chains and Sprockets 
B50 Unification of Rules for the Dimensioning 
of Furnaces for Burning Solid Fuel 
Use, Care and Protection of Abrasive 
Wheels, Safety Code for the 
B32 Wire and Sheet Metal Gaaes 


MISCELLANEOUS 

Z14 Drawings and Drafting Room Practice (Ex 
clusive of Architectural Drawings), Stand- 
ards for 

Z32 Graphical Symbols and Abbreviations for 
Use on Drawinas 

Z15 Graphic Presentation. Standards for 

Z39 Library Work and Documentation. Stand 
ardization in the Field of 

Z17 Preferred Numbers 

53 Safety Color Code for Marking Physical 
Hazards and the Identification of Certain 
Equipment 


n 


n the new ASTE standardizaticn proaram. I'd 


7 T I'LL HELP in n 
Of CO URSE ke to assist in developing standards for (check designations 


corresponding to those listed opposite subjects above): 


B5 B6 B7 B8 B9 
B 17 B18 B19 B 20 | B24 
B 31 B 32 B 33 B 36 B 38 
B52 Z14 Z 15 Z17 £32 


projects for standardization 


Name 


State 
Zone 


Membership 
Grade 


National Standards Committee, American Society of 
Engineers, 1666 Penobscot Bidg., Detroit 26, Michigan 
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Jool Engineers’ Handbook Authors 


Biographical 


A former editor of Screw Machine 
Engineering, Lawrence C. Bates now 
heads his own enterprise, Bates Indus- 
trial Publicity, at Rochester, N. Y. 

His bent for writing developed through 
successive associations in production and 
promotion departments of Hardinge 
Brothers, Inc., at Elmira where he was 
educated and served on the engineering 
staff of the Pennsylvania Railroad. 

In the Society, he chairmanned the 
Program Committee for Rochester Chap- 
ter throughout the 1945-47 seasons. He 
is also a member of ASM, SAE and AOA. 


* 


As a graduate electrical engineer of 


A. G. Baumgartner H. L. Johnson 


L. C. Bates E. P. Blanchard 
Iowa State College, A. G. Baumgartner 
entered the engineering department of 
General Electric Co. at Schenectady, N. 
Y., specializing in machinery. 

Four years later he transferred to the 
Cincinnati plant to spend another nine 
years in the machinery field, before 
joining the Cincinnati Shaper Co. where 
he is now Asst. Sales Manager. 

A member of the Engineering Society 
of Cincinnati, he is registered Profes- 
sional Engineer in the State of Ohio. 

* * * 

After working as a youth in the family 
granite quarry, it was only natural that 
E. Payson Blanchard should become en- 
gaged in stone work architectural detail 
upon graduating from Brown University. 

Then he entered the metal working 
field in tool and die designing for Os- 
good-Bradley Car Co., going on to Bos- 
ton Pressed Metal Co. to eventually be- 
come Asst. to the General Manager. This 
led to his present connection with The 
Bullard Co., Bridgeport, Conn., where 
he is now Sales Manager and Director. 

Like most busy men, he has found time 
for a number of extracurricular activi 
ties, such as industrial market research, 
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and lecturing at several universities. His 
scientific affiliations include SAE, 
ASME, AIA, Brown Eng’g Asso., Natl. 
Aviation Asso., the American Academy 
of Political and Social Science, and the 
Natl. Industrial Advertisers Asso. 

In the field of literature, he has col 
laborated in the writing of books on pro- 
duction control, business law and econo 
mics, and has contributed to technical 
publications. 

‘x * 

Ever since John Gaillard won his de- 
gree of Doctor of Technical Science from 
the Institute of Technology at Delft, The 
Netherlands, for his thesis on industrial 


S. P. Hall 


John Gaillard 


William Kynoch G. L. Kehl 


standardization, he has devoted himself 
to this field. 
He held several industrial posts there 


before accepting the position of Asst. - 


Director of the Central Standardization 
Bureau. 

Coming to this country, he became as- 
sociated with ASA in 1924. At present 
he is Secretary of the ASA Mechanical 
Standards Committee and the Commit- 
tee on Preferred Numbers. 

In addition, Dr. Gaillard serves as 
private consultant to industrial concerns 
with standardization problems. He is a 
member of ASME and the Society for 
the Advancement of Management. 

* 

Stuart P. Hall, who holds an assistant 
editorship on Product Engineering, gar- 
nered his industrial experience at Gen- 
eral Motors Corp., where he first did 
brake research while still a student of 
Rensselaer Polytechnic Institute. 

Following graduation, he became a 
student engineer in the Buick Motor 
Div. Through the war years he was a 
process engineer on tank drives and 
transmissidéns, subsequently becoming a 
production research engineer. 


During his association with Buick. 
was an active charter member of F! 
Chapter, ASTE, and served a tern 
Chairman of the Education Committ 
He is also a member of Sigma Xi, 7 
Beta Pi and Pi Tau Sigma fraterniti 


‘ 

Beginning with menial jobs in his fat 
er’s shop in Minnesota, Harold L. Joh 
son progressed so slowly up the mecha 
ical ladder that he decided to bolster 
practical experience with an engineer 
course at the University of Wiscons 
After two years’ study, the depression 
the 30’s forced him back into nondescr 
jobs while continuing his lessons throu; 
extension work 

Fortune began to smile again with 
position as Inspector of Mechanix 
Equipment in the Wisconsin Highw: 
Dept. Then a transfer was effected 
a structural steel parts business. 

A connection as Service Representa 
tive for Gisholt Machine Tool Co. 
Madison, Wis., was followed by a posi 
tion involving tooling and operation 
a war plant for Barlow-Seelig Mfg. Cx 
of Ripon, Wis. 

Early in 1945, he joined Giddings & 
Lewis Machine Tool Co. at Fond du Lac 
Wis., where he affiliated with the loca 
ASTE group. 

* * 

When government representatives were 
searching for scientific talent in the de 
velopment of the Los Alamos Atomix 
Bomb Project, they placed Dr. George 
L. Kehl, Asst. Professor of Metallurgy at 
Columbia University, in charge of the 
metallographic and heat treatment div 
isions. 

Professor Kehl’s activities at Columbia 
in teaching, research and consultation 
had a practical industrial background at 
the U. S. Steel Corp. Research Labera 
tories where he was concerned with prob 
lems in high temperature mechanical 
properties, creep and constant strain rate 
behavior, and the heat treatment and 
metallography of steel. 

His findings have been recorded in a 
number of research papers dealing with 
the fatigue resistance of steel, X-ray 
diffraction and high temperature prop- 
erties of steel. But he is probably best 
known for his text, “Principles of Metal- 
lographic Laboratory Practice.”’ He is 
a member of AIME, ASM, SPEE and 
Sigma Xi. 

* * * 

Dr. William Kynoch, who heads the 
Wood Technology Dept. in the School of 
Forestry and Conservation at the Uni- 
versity of Michigan, has made a career 
of research relating to wood. 

His technical training was received 
at the University of Toronto and in Eng- 
land. For 13 years he was a member of 
the staff of Forest Products Laboratories 
of Canada. 

Dr. Kynoch has contributed to the de- 
velopment of the incision process now 
extensively used in preservative treat- 
ment of ties and other timber. His pres- 
ent assignment includes extensive re- 
search on mechanical and related prop 
erties of certain tropical timbers, effect 
of fillers on properties of specific plastics 
and product development in plywood. 
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ing Engineering Problems 
set Chinese Industry 


liamsport, Pa.—The tool engineer 
na must not only adapt production 
use of general all-round machines 
ry short runs, but also anticipate 
g such tools for larger output, and 
same time operate all machines 
nd wherever possible. 
this is only one of the problems 
nting industry in his country, Ma- 
K. Y. Loh, Chinese Air Force Liaison, 
Mfg. Corp., Williamsport, told Wil- 
port Chapter members at a dinner 
ting September 8 in Bair’s Tourist 


primary tool engineering concern, 
uid, is threefold: to obtain good ma- 


tools; to train operators for skilled 


rk: and to secure sufficient high qual 
raw materials. 

Size of machines, he added, is also an 
rtant consideration, as transporta 
n facilities are somewhat limited. 
Thomas Jester, Metallurgist for Darl 
gs Valve & Mfg. Co., spoke on case 
urdening of high speed steel. This proc 

which gained wide use during the 

war, can lengthen tool life from 100 per 

nt to as much as 1000 percent when 
perly applied, said Mr. Jester 


Situations Wanted 


CARBIDE TOOL ENGINEER specialist seeks 
position in this field or as process engineer. 
Has served as chief tool engineer and in 
machine tool sales. Thoroughly grounded in 
tool trouble, design, plant layout, process, 
and tool inspection, in addition to 12 years’ 
work on all types of machines and two years 
of college engineering. Please reply to Box 
126, American Society of Tool Engineers 
1666 Penobscot Bldg., Detroit 26, Mich. 


EXECUTIVE ENGINEER, 37, with thorough 
background in management, engineering and 
manufacturing, in metal fabrication and mass 
assembly operations. Seasoned in production 
engineering, production control, welding en- 
gineering, plant engineering, industrial engi 
neering, factory cost, purchasing and labor 
relations. Formerly with aircraft company, 
washing machine and iron manufacturer, and 
shipbuilder. Invites correspondence. Box 127, 
American Society of Tool Engineers, 1666 
Penobscot Bldg., Detroit 26, Mich. 


PRODUCTION MANAGER — Sales Engineer, 
47. Experience includes: 17 years as mechan 
ical engineer; 12 as chief engineer in charge 
of designing special high production machin- 
ery; 2 as master mechanic; 6 as general man- 
ager of plant machining precision aircraft and 
automatic parts; also several years as sales 
engineer for special machinery for automotive 
production. Salary, $10,000. Married; prefer 
Western states, but will consider other loca- 
tion. Details and references upon request. 
Please write Box 128, American Society of 
Tool Engineers, 1666 Penobscot Bldg., Detroit 
26, Mich 


PRODUCTION SUPERVISOR, 47, with diver- 
sified experience in all phases of machine shop 
work, production scheduling, time study, tool- 
ing and tool design, desires responsible posi- 
tion with future. Married, willing to re- 
locate. Will arrange interview at convenience 
of those interested. References. Please ad- 
dress reply to Box 125, American Society of 
Tool Engineers, 1666 Penobscot Bldg. De- 
troit 26, Mich. 
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Says Soviets Rival United States with Forging Equipment 


Baltimore, Md.—Russia has more 
modern forging facilities than any other 
nation, with the possible exception of 
the United States, according to R. E. W 
Harrison, Vice-President and Chief En 
gineer of the Chambersburg Engineering 
Co., Chambersburg, Pa. 

But the United States is about five 
times as advanced in such equipment as 
other competing countries, and we 
led the world in 
methods, Mr. 


address on 


have 
research on modern 
Harrison 
“Forming Metal Products by 
Impact,” delivered September 3 before 
Baltimore Chapter members. 


added, in an 


The speaker’s observations were based 
on experiences in placing impact forging 
machinery in practically all parts of the 
industrial world 


Greater advances have been made in 


} + 


hot forging in the past 50 years than in 


the previous 2000, he pointed out, in 


tracing the history of metal forming by 
impact from prehistoric times. Mr. Har 
rison descnbed various methods which 
been 


have used to 


increase the grain 
quality and structure of steel by impact 
forging, and applications of modern 
forging machines in war and peace 
Present methods, he emphasized, per 
mit forging to such close limits that the 
parts can be 


taken directly from the 


forge shop to the grinder shop without 
any intermediate turning or milling. 


During World War II, the 


served as a Naval Commander, acting 


speaker 


as a special assistant to the Under 


Secretary, in his last tour of duty 


Sports Enthusiasts Have Workout at Boston Chapter Outing 


Left: Arthur Nichols, of the National Program Comm tte 
quired in Texas, for benefit of fellow members at { *] 
ers gather and try their form. Swimming, softba 


day, along with the ‘‘free lunch’ and a bountiful dinner 


Coming Meetings 


BALTIMORE—October 31, Hallowe’en 
Dance, Hotel Emerson. 

BOSTON—October 30-31, November 1, 
ASTE Semi-Annual Meeting, Hotel 
Statler. 

CLEVELAND—March 15-19, ASTE Ex 
position and 16th Annual Meeting, 
Cleveland Public Auditorium 

DENVER—November 5, Oxford Hotel 
Speaker: S. A. Brandenburg, Sales 
Mgr., Monarch Machine Tool Co., Sid 
ney, Ohio. Subject: National Machine 
Tool Show Review, 
slides and films. 

DETROIT—October 16, Engineering So 
ciety of Detroit. Speaker: O. W. Win 
ter, Pres. Acme Pattern & Machine 
Co., Buffalo, N. Y. Subject: “What Is 
Tool Engineering?” 


illustrated with 


October 23, same 


place. Speaker: Rudolph Esch, Sales 
Mer., Machinery Equipment Div., 


Vickers, Inc., Detroit. Subject: “Hy- 
draulics Applied to Machine Tools.” 
Cutting Tool 
Design Symposium. Speakers: C. J 
Oxford, Chief Eng., National Twist 
Drill Co.; A. P. Smith, Chief Eng., 


October 30, same place. 


of his ‘‘Boston Tea Party’’ costume ac- 
g at Stowe Country Club. Right: Golf- 
r sports were also enjoyed during the 


erved at bhouse in the evening to the hungry engineers 


Eclipse Counterbore Co.; H. H. Got 
burg, Chief Eng., Colonial Broach Co.; 
and C. F. Weckesser, Chief Eng., 
Gorham Tool Co., all of Detroit. Busi 
ness meetings second Thursday of each 
month. 
ELMIRA—Annual 
7:00 


Ladies 
P.M., 


Night, No- 
Mark Twain 


vember 3, 


Hotel. Speaker: Harry Coopland, lec 
turer. Subject: “So You Have Been 


Asked to Speak.” 


HOUSTON—October 14, Ben Milam 


Hotel. Speaker: S. A. Brandenburg, 
Sales Megr., Monarch Machine Tool 


Co., Sidney, Ohio. Subject: “A Pre- 
view of New Turning Machines.” 

MILWAU KEE—November 13. Speaker, 
J. T. Welch, Sheffield Corp., Dayton, 
Ohio. Subject: “Crush Grinding”’ illus- 
trated with slides. 

PHILADELPHIA—October 16, “Prof. 
I.Q. and Information Please,’ conduct 
ed by T. J. Donovan, Jr. Quiz program 
on steel selection and heat treatment. 
Silver dollar prizes. Visiting members 
invited. 

TOLEDO—November 12, 
Toledo Yacht Club. Speaker: P. M. 
McKenna, Pres., Kennametal, Inc., 
Latrobe, Pa. Subject: “Carbide Tools 
and Appliances.” 


7:00 P.M., 
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Shows Speed and Economy 

Of New Welding Techniques 
Toronto, 

money and prevent waste with a welding 


Ont.— “Save time, save 


and cutting unit that’s portable, profitable 
and prompt,” said R. D. Margesson of 
the Dominion Oxygen Co., speaking Sep 
tember 3 before more than 100 Toronto 
Chapter members on “Developments in 
Welding and Cutting.” 

Illustrating his talk with slides and a 
motion picture, the speaker explained 
many processes developed during the 
war and now in general use. 

Sequences showing the cutting of bil 
lets 66” thick with a.gap 4” wide created 
great interest. Outstanding feature of 
these operations, the speaker stated, is 
the smooth, square, easily machined fin- 
ish. With no hard spots, blisters or ex- 
cessive scale, he added, to mar or dull 
cutting tools, cutting and machining op 
erations prove fast and economical. 

The motion picture also showed quick, 
effective welding of boiler tubes, with 
special machinery demonstrating butt- 
welding at its best. 

At the close of the lecture, the speaker 
answered questions and displayed sam- 
ples of clean, strong welds. 

A. E. Rylander, Technical Editor of 
The Tool Engineer, stressed the poten- 
tialities of ASTE as a factor in peace as 
well as in war. The Society, he contin- 
ued, knits together tool engineers 
throughout the world and sets an example 
of friendship and good-fellowship that 
nations might well emulate during these 
trying, unsettled days. 

Mr. Rylander’s visit afforded many 
members their first opportunity to meet 
the author of the popular Andygrams. 

Chairman L. M. Jardine presided and 
First Vice-Chairman John Lengbridge 
spoke briefly on proposed educational 
activities for the coming year, thanking 
those who had volunteered to serve as 
class instructors 


Motion Picture Lecture 
Shows Grinding Methods 


Denver, Col.—R. O. Anderson, Dis- 
trict Manager, Norton Co., presented a 
film lecture on grinding wheels before 30 
members and guests of Denver Chapter 
at a meeting September 3 in the Oxford 
Hotel. 


The motion pictures included “Manu 
facture of Grinding Wheels,” “General 
Uses of Grinding Wheels,” “Grinding 
Carbide Cutting Tools,” and ‘‘Maintain- 
ing Diamond Wheels.” 

The final film, “Grinding Wheel 
Markings,”’ described the standard iden- 
tifying marks now being used by all 
manufacturers of grinding wheels. 


Between films, Mr. Anderson answered 
questions from the audience. During one 
of the discussion periods, the speaker 
revealed that the vaults in the Denver 
Mint had been used by the government 
for storing industrial diamonds during 
the war. 


Plans were made during the meeting 
for the Chapter’s first Christmas. 
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Left: Detroit Chapter golfers register admiration for the effortless 225-yard drive with which Lloyd Briggs, Ct 
man, Special Events Committee, opens the Annual Stag-Day Get-Together at Forest Lake Country Club. Right: C 


Abbott (right) is congratulated by L. Barnes on score which made him winner of the Chapter’s 


Columbusites in New Posts 


Columbus, Ohio—W. R. Opp, formerly 
Superintendent of Tooling and Methods 
at Ranco, Inc., has been promoted to 
Factory Manager. 

* * * 

Rudolph C. Gordon has been appointed 
Master Mechanic of the Irving Auger 
Bit Co., Wilmington, Ohio. Mr. Gordon, 
who heads the Industrial Relations Com- 
mittee of Columbus Chapter, was pre 
viously Superintendent at Yale Machine 
Products, Inc. 

* * * 

Fred W. Plapp is now Chief Design 
Engineer with the Universal Concrete 
Pipe and Equipment Co. He was re- 
cently associated with E. H. Munro & 
Associates and serves as Chairman of 
Columbus Chapter Public Relations 
Committee. 

* * 

Lyle Bingaman has been transferred 
from Columbus to the Marshalltown, 
Iowa, plant of the Lennox Furnace Co. 


Abbott Captures Golf Cup 


Detroit, Mich.—At the Annual Stag- 
Day Get-Together, staged this summer 
at Forest Lake Country Club, more than 
250 golfers, members and friends of De- 
troit Chapter, teed’ off with plenty of 
spirit and high hopes of winning one of 
the many prizes offered. 

This year’s trophy was won by C. S. 
Abbott, Chapter member, who shot a 
neat 76. Guest and one of the leading 
Michigan amateurs, “Chuck” Kocsis gave 
all present a lesson with a scintillating 
4 under par 68. 

Prizes awarded for golfing feats, and 
others for pure luck, included sport shirts, 
putters, bags, matched woods and irons. 

After the tournament, those with appe- 
tites had dinner at the clubhouse. 


Way Named Sales Manager 


Cleveland, Ohio—William E. Way, 
former Chief Engineer of Manufacturers 
Machine Shop, Inc., has been appointed 
Sales Manager of Precise Metal Prod- 
ucts, Inc. 

Mr. Way will be responsible for co- 
ordinating sales of the company’s tool 
and die, stamping and plating services. 
He is a member of Cleveland Chapter. 


annual golf tr 


Picnickers Feast on Steer 


St. Louis, Mo.—An attendance of 27 
plus the careful preparations of the con 
mittee in charge and the weatherman 
gay mood, combined to make St. Lou 
Chapter’s annual stag picnic an outstand 
ing success. The yearly outing took plac: 
this summer at Tammes’ Grove in Fen 
ton. 


Featured entertainment included soft 
ball, horseshoes, swimming and othe: 
sports. 


Piece de resistance of the picnic feast 
was a prime steer, contributed by Charles 
Emerling, Chairman of the Entertain 
ment Committee and amateur farmer 
and prepared by Eric Schafermeyer and 
his staff. 

Prizes awarded to winners of the sports 
events included mechanical pencils, elec 
tric fans and clocks—and a billy goat 
The Gate Committee welcomed each 
member and presented grab bags. 


Joins American Machinist 


New York City—H. E. Linsley, for 
mer Machine Tool Editor, The Iron 
Age, has joined the staff of American 
Machinist as an associate editor. 

Prior to his connection with Jron Age, 
Mr. Linsley was associated with Wright 
Aeronautical Corp. 

He is a Past Chairman of Northern 
New Jersey, ASTE, and a member of 
the National Program Committee. 


Charles Emerling (center) and his sons, Roy (left) and 
Carl, arrive at St. Louis Chapter outing with gift stee 
(in truck) from their farm, for piece de sista 
feast which highlighted picnic in Tamm 


es’ Grove, Fento 
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hy (beside operator 


Tool Room Supt. of General 
npany of some of the other members 


Los Angeles 


te Vou Engineers Amateur Chefs’ Initial Culinary Effort 


ston, Mass.—Invading a tradition- 
feminine field, a group of Boston 
ness and _ professional men _ have 


onstrated that half a dozen of the 
ner sex can toss up as tasty a repast 
the “litthe woman” does. 
Responsibility for the first dinner pre 
ed by the recently organized Boston 
iapter of the Society of Amateur Chefs 
as shouldered by J. Laird de Vou, Jr., 
reasurer of Johnson, de Vou, Inc., and 
airman of the Arrangements Commit- 
e, Boston Chapter, ASTE. 


Mr. de Vou, 
in dishes for the feast enjoyed by the 


who concocted all the 
re membership of the local culinary 
rganization, was assisted by Donald Par 
ns, mortician; John C. Brink, adver 
Harold W. 
Scholl, electrical appliance dealer; and 


tising sign manufacturer; 


Howard Bushway, ice cream manu 
facturer, who furnished other courses. 
Edward Bryce Bell, President and Gen- 
Somerset Hotel, 
elected ““Grand Chef” by the group, made 
art of his hotel kitchen available to the 


eral Manager of the 


amateurs and directed the proceedings 
Objective of the national organization, 
f which the Boston group is the second 


Chapter, is “to advance and popularize 
od cooking among men in the United 


tly-organized Boston Chapter of Society of Amateur 
Boston Chapter, ASTE. Behind table, from left 
Leiang Water 
At left, E. B. Bell, head of Somerset Hotel 
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transportation official; Mr. deVou, B 


States who wish to cultivate the art as 
a hobby or avocation.” 

For their meetings, the members don 
and aprons. A ladle 
serves as gavel. One of the qualifications 


white caps soup 
for membership is the submission of an 
acceptable original recipe 

The non-professional chefs say that 


the increasing interest in cooking dis 


played by men is due partly to their 
gadget consciousness developed through 
the introduction of grills and other equip 
ment for outdoor cooking, and partly as 
a result of the training in food prepara 
tion whrch so many received in the armed 


services. 


Canadians Have Field Day 


Ont.—Three 
twenty members and friends of Toronto 
Chapter turned out to play golf, baseball 
and other sports at the annual summer 
Field Day. 

This year’s event, held at The 
Golf Club in 
usual with fair weather. 


Toronto, hundred and 


Elms 
Weston, was favored as 

During dinner at the clubhouse, group 
singing was enjoyed and Chairman L. M 
Attractive 
awarded to winners of the 


Jardine rendered solos. prizes 


were day’s 


contests. 


Chefs concocts first dinner under directio f 
€ Dor Par k 
a banke 1H. W. Scho ect 
hose kitct epared ery 3 


Lamination Dies Eliminated 
In Electrical Motor Making 


Los Angeles, Calhif.—The many opera 


ions required to manufacture motors 


were studied by a large group of Los 
nembers who participated Au 
gust 14 in a tour of U. S. Electncal 
Motors, Inc 

All castings at the U. S 


normalized before machining 


plant are 
They are 
bored and machines 


faced on special 


which perform various operations in 


automatic cycles. Drilling and tapping 
of the bases is done on drill presses with 
the aid of simple drill jigs. 

A secret process of asbestos impregna 
tion is used by the company to protect 
the motor windings. The coils are im 
mersed in a bath and asbestos fibers are 
deposited electrostatically in the voids 
between the wires 

Almost all motor laminations are pro 
duced on simple, relatively inexpensive 
dies. First a number of concentric rings 
are blanked out in large compound dies. 
From there they go to very light punch 
presses, where one index notch or hole 
is pierced. The slots which later receive 
the windings are notched on automatic, 


Toledo 


dies 


indexing, notching presses. In 


this setup costing approximately 
$200 do the work of lamination dies run 
ning into thousands of dollars. 

This method of manufacture, the visi 
tors learned, is well justified in view of 
the many different types of motors pro 
duced and the resulting limited runs. 

In the 


saw ‘“Magnamatic” 


machine engineers 


lathes, 


shop, the 

automatic 
gear hobbing and shaving machines, and 
some hne gear testing equipment. 
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Unusual Collet Head 


A universal dividing COLLET HEAD, 
for both grinding and milling, by the 
Matco Tool Company, 2834 West Lake 
Street, Chicago 12, features a sturdy 
graduated base, Torrington precision 
needle bearings and hardened and 
ground index plate. Standing 5°4” high, 
this dividing head has felt seals for dust 
protection and takes up to 1” capacity 
in ground thread collets. 


The many applications of this collet 
head include angle, flat and hexagon 
milling and grinding and, with attach- 
ments, the tool can perform collet 
grinding on external grinders, sharpen 
plain mills, side mills, and end teeth on 
end mills. Also, in the attachment cate- 
gory, the collet head can be used for 
diamond dressing radii and angles on 
grinding wheels. T-10-1 


New Drive for Machine Tools 

A new, FEED-TRAVERSE DRIVE 
for machine tools, composed of an a-c 
traverse motor and a d-c feed motor 
packaged into one unit, has been 
developed by engineers of General 
Electric Company, Schenectady, N. Y. 
Completely factory assembled, the new 
drive produces a wide range of stepless 
feed and traverse speeds with close 
speed control. Feed speed ranges of 20:1 
or greater can easily be provided. 

Both motors in the unit drive into a 
differential gear which has a single out- 
put shaft. The gear output shaft is so 
constructed that in many cases it can 
be coupled directly to the lead screw of 
the machine. By installing wide-speed- 
range control for the feed motor, all the 
feed speeds required can be obtained 
without the need for additional gear 
changes. 


Individual mounting of the parts is 
not necessary, since the component parts 
are all assembled as a unit at the fac- 
tory. To install, the gear end of the unit 
is simply mounted on the machine to be 
driven. The unit can be easily inspected 
and oiled without removing it from the 


driven machine. T-10-2° 


New Ram Type Miller 
A new Ram Type MILLING MA 
CHINE, by the Van Norman Compa 
Springfield, Mass., is especially applic 
ble for tool room, pattern shop, die a 
mold shop, experimental laboratory, 1 
pair shop, and general purpose milli 


Embodying the usual versatility of 
Van Norman ram type millers, the new 
machine features an adjustable cutte: 
head and movable ram which permits 
horizontal and vertical as well as an- 
gular milling with standard milling 
cutters and conventional milling prac- 
tise. Thus, work can be carried through 
to completion, without change of setup 
with a marked saving of time on simple 
as well as difficult milling operations 
Built to Van Norman standards, it is a 
quality tool throughout T-10-3 


Use This Coupon for Complete Information: 


Tools of Today Department, THE TOOL ENGINEER 


For your convenience, a 
key number follows the an- 
nouncement of each prod- 
uct reviewed in the Tools 
of Today section of THE 
TOOL ENGINEER. To ob- 
tain complete information 
on any of these products 
which may prove useful to 
you, it is necessary only to 
circle the corresponding 


key numbers on this cou- Name 

pon, then mailing the cou- ; 

pon to THE TOOL ENGI- Firm 
NEER. Street ... 
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550 West Lafayette Blvd., Detroit 26, Michigan 


Gentlemen: 


Please send me further information on the following Tools of Today items which I 
have checked: 


T-10-1 


T-10-2 T-10-3 T-10-4 T-10-5 T-10-6 T-10-7 T-10-8 T-10-9 T-10-10 


T-10-11 T-10-12 T-10-13 T-10-14 T-10-15 T-10-16 T-10-17 T-10-18 T-10-19 T-10-20 
T-10-21 T-10-22 T-10-23 T-10-24 T-10-25 T-10-26 T-10-27 T-10-28 T-10-29 T-10-30 
T-10-31 T-10-32 T-10-33 
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vu-Matiec Wheel Dresser 


recision WHEEL DRESSER—the 
Matic—by Erickson Tool Division, 
Hamilton Ave., Cleveland 14, Ohio, 
een especially developed for dress- 
eels for internal grinders. De- 
for repetitive grinding, the 
er need not be removed to use the 
ne. An Erickson diamond holder, 
rating a precision collet, permits 
mond to be turned in any direc- 
ilso, an easy movement of the 
lever permits the diamond to 
ned away from the wheel. Fully 
ribed in a circular, available on 
lest T-10-4 
Bench Oven Furnace 
se Fuel Engineering Co., 759 So 
St., Rockford, Ill., has completely 
lesigned its Model 1-B Eclipse 
BENCH-TYPE OVEN FURNACE, fo: 
e particularly in small tool shops and 
shops not requiring elaborate or 
ensive heat treating equipment. This 
nace is especially suitable for inter- 
ttent use in hardening punches, dies, 
small tool or brazing applications in 
yps where space is limited 


Combustion equipment includes burn- 
and McKee Proportional Mixer, 
viding nozzle valve temperature 

ntrol. Low pressure air suply (10 to 
z.) is required. Temperature range 


1400 to 16° F. Bulletin D-1 gives 
plete information on this and other 
p furnaces T-10-5 
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Press Feeding Tables 

By Lyon-Rayn ond Corporation, 3454 
Madison St., Greene, N. Y., a hydrau- 
lically operated STRIP AND SHEET 
FEEDING TABLE designed to accom- 
modate bundles of stock loaded by 
means of overhead hoists or fork trucks 
Beause of its hydraulic elevating table, 
a press operator can keep stock at the 
desired height for feeding into dies or 
shears, thus eliminating awkward mai 


ual handling and bending of stock 


Also by lLyon-Raymond, a_ TIL- 
TABLE, for strip and sheet stock, fo 
use with inclined presses as well 
horizontal bed types. With this table 
which has a range from horizontal t 
30°, it is possible to feed strip or sheet 
stock at the correct angle, with full 
support and proper levelling. Both of 
these tables, which are provided wit 
extensions, offer marked economies in 
press rooms, not only in increased pro- 


duction but in reducing 


amagze 
sheets and strips. Both machines ars 
T-10-6 


ortable 


New Squaring Shears 


New SQUARING SHEARS, by Col- 
umbia Machinery and Engineering Cor- 
poration, Hamilton, Ohio, incorporate 
longer shear blades than are normally 
required for cutting full width materia! 
An opening at one end equal to the 
maximum material thickness, eliminates 
tearing or nicking when trimming o1 
notching sheets longer than the blades 


An easily read stainless steel scale is 
mounted in the shear table, and the 
machine is further equipped with a 
mechanically operated automatic hold- 
down, with individual high-compres- 
sion spring compensating fingers and a 
dependable finger guard located in front 
of the shear blade. Standard throat 
depth is 18”, and the shears are made 
in three sizes—6 ft., to shear 44” mild 
steel at 60 strokes per minute, and 10 
and 12 ft., for 3/16” stock at the same 
speed. T-10-7 


Industrial Transmissions 


Two new developments have been 
announced by the Drive-All Manufac- 
turing Company, Detroit builders of in- 
lustrial transmission equipment. The 
DRIVE-ALL MODEL 1000 TRANS- 
MISSION has a capacity for loads rang- 
ing from 10 to 30 H.P. at a low R.P.M 
output. This transmission can be fur- 
nished with or without mounting 
brackets for supporting the heaviest 


Another new development is the 
DRIVE-ALL CLUTCH AND BRAKE 
UNIT, for use with the lighter capacity 


Drive-All transmissions. Application 
of the “clutch and brake” action makes 
instantaneous stopping possible which is 
extremely important in the operation 
of sensitive machinery requiring this 


T-10-8 


New Liquid Concentrate 


Tested over a period of several years, 
and introduced at the recent Machine 
Tool Show in Chicago, a new COOL- 
ANT by the Anderson Oil Company, 

Portland, Ct., 
is said to meet the severe requirements 


505 Brownstone Ave., 


of modern, high speed production on 
tough alloys. A_ liquid concentrate 
(named Lusol) is used with 10 to 75 
parts of water. Providing a true solu- 
tion—not an emulsion—Lusol is said 
to have low interfacial tension and, be- 
cause of this, gets between the tool and 
the chip with unusual rapidity and 
thereby prevents the formation of heat. 
It is further claimed that it does not 


T-10-9 


evaporate or become rancid 
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Universal Grinding Fixture 


A new Universal WORK HOLDING 
FIXTURE, recently introduced by the 
K. O. Lee Company, Aberdeen, So. Da- 
kota, manufacturers of “Knock-Out” 
grinders, has four graduated 
permit fast, aecurate 
simple or compound 


cutter 
quandrants that 
setting of any 
angle. 


While designed primarily for carbide 
and hi-speed tool grinding, the fixture 

-which is equipped with a 115” vise, 
with 2” available—can be widely ap- 
plied to may other small grinding op- 
erations requiring simple and compound 
angles. It can be furnished to fit prac- 
tically any make of cutter or surface 
grinder. T-10-10 


Radius and Angle Wheel 
Dresser 
A Radius and Angle WHEEL DRESS- 
ER, by Matco Tool Company, 2834 West 
Lake Street, Chicago 12, forms concave 
or convex radii, with any two angles 
tangent, in one continuous motion with- 
out stopping. With the new Micro dia- 
mond adjuster, the diamond can be set 
to “tenths” for accuracy. 


The dresser, which features microm- 
eter feed to the wheel for precision 
dressing, has a special tip-back column 
which eliminates necessity of removal 
of dresser from table. Completely dust 
proof, and with all wearing parts hard- 
ened and ground, the dresser also can 
be had with a sub-base for “T” slot 
machines. T-10-11 
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Metal Cutting Machine 


A full line of single purpose and pro- 
duction type METAL CUTTING MA- 
CHINES by Racine Tool & Machine 
Company, Racine, Wis., includes a new 
10” x 10” capacity general purpose 
Utility Type Machine, incorporating 
new and interesting feeding and cutting 
principles. This machine, which was 
among the many interesting exhibits at 
the recent Machine Tool Show, is des- 
cribed—along with other Racine tools— 
in literature available from the com- 
pany. T-10-12 


New Versatile Grinder 


A new offhand or freehand GRINDER 
—C-T Model 63—featuring individual 
arbor mounted wheels and a triple- 
speed selection, by the Corlett-Turner 
Company, 1001 So. Kostner Ave., 
Chicago 24, has been especially de- 
signed for a wide variety of small tool 
grinding jobs. Every consideration has 
been given to making possible increased 
grinding efficiency. 


Each grinding wheel, which can be 


changed in a matter of seconds, is 
mounted on a ground tapered arbor 
which fits into a hardened and ground 
socket in the spindle. A slight wrist 
motion, on the end bells of the grinder 
head, releases the wheel arbor and the 
reverse motion instantly locks it. Thus, 
there is more assurance that the right 
wheel will be used. Wheel dressing is 
also reduced to an absolute minimum 
since, regardless of the frequency of 
changing, the mounted wheel will run 


as true as when previously used 

The new grinder incorporates 
speed pulley arrangement which er- 
mits the selection of the right spindle 
speed for any vitrified wheel from 
4” in diameter 

Apart from its primary use 
grinder, the tool is adaptable for de- 
burring operations, polishing, b 
and many other applications. In ad 
dition, a collet type arbor permits us 
of all types of mounted wheels and joo! 
such as rotary files, drills and counter- 
sinks. T-1-13 


New Sediment Remove: 


A new mechanism, known as the 
“HOUDAILLE CONVEYOR,” is being 
marketed by Honan-Crane Corporation, 
manufacturers of oil purification and 
clarification equipment, 676 Wabash 
Ave., Lebanon, Indiana. It is designed 
for completely automatic removal and 
transfer of sediment from settling tanks 
without removal of fluid. 


Basically an _ endless _link-chair 
motor-driven, on which 4-inch neoprens 
rubber flights are mounted at 6-inch 
intervals, the conveyor operates throug! 
the V-bottom of the settling tank, trap- 
ping the sediment between the flights 
and conveying it through a 4-inch pipe- 
line to a collection and disposal point 
The conveyor turns sharply upward 
upon leaving the tank, thus allowing 
fluid to drain back. T-10-14 


Packless Valve 


The Henry Valve Company, 3260 W 
Grand Avenue, Chicago 51, has intro- 
duced a new type of Push-Button 
PACKLESS VALVE. Suitable for pres- 
sures up to 100 pounds, the valve has a 
forged brass body and will handle oil, 
air, water, or any substance not cor- 
rosive to brass. Normally open, it is 
designed for operations where either 
manual or automatic instantaneous 
valve operation is desired, and where 
leakage around conventional packing 
would be objectionable. T-10-15 
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riable Stroke Cylinder 


r-Holth Manufacturing Com- 
Port Huron, Michigan, has de- 
| an adjustable stroke AIR CYL- 

I R which offers distinct advantages 
is necessary to lengthen or 

the stroke of the piston for 
applications. This type of 

er might often be used in place of 
cylinders of set stroke con- 


10n 


addition to the regular double act- 
piston for operating the piston rod, 
cylinder is provided with a stop 
ton for setting of the required stroke 
turning the hand wheel shown at 
ght hand end of cylinder. The hand 
heel acts as a nut over a threaded 
low center shaft which is grooved 
keyed to the cylinder end cover 
1 fastened to the stop piston. 
Various bores and strokes can be 
ade with the adjustable stroke control 
ature to suit individual requirements, 
either air or hydraulic cylinders. 
T-10-16 


Fluid Power Transmission 
Applicable to a wide variety of in- 
dustrial uses, a new FLUID POWER 
TRANSMISSION by The Oilgear Com- 
pany, 1301 W. Spruce St., Milwaukee 
1, Wis., consists of a volumetric, varia- 
ble delivery, radial rolling piston pump 
driving or constant displacement radial 
olling piston motor. A compact case 
encloses the operating mechanism while 
integral relief valves guard against 
overload. 


Providing accurately controlled rotary 
otion with smooth, stepless, and uni- 
rm acceleration from zero to maxi- 
um, the transmissions have variable 
itput speed, at normal torque, up to 
600 RPM. Starting torque is 125 inch- 
unds, normal continuous torque 90 
ch-pounds, with peak (10% of time) 
inch-pounds. T-10-17 


Ictober, 1947 


“Monitor” Switch 


The Dyna-Switch, by W. C. Dillon & 
Co. Inc., 5410 W. Harrison St., Chicago 
44, is a versatile “MONITOR” which 
weighs loads up to 10,900 pounds, flashes 
caution signal, rings bell, and cuts out 
the hoist motor on chain or cable hoist 
overhead cranes. Made of special alloy 
tool steel, and weighing only 344 lbs. it 
can be attached between overhead rail 
and hoist, or between hoist chain and 
hook. On cranes it is placed directly on 


hook. 


A 


Said to always return to true zero 
regardless of repeated stresses, it with- 
stands accidental overloads far in ex- 
cess of the limit called for by hoist o1 
crane without affecting calibration 

The “monitor”, which incorporates 
the Burgess Micro-Switch, is made in 
the Basic model, with motor cutoff; 
Visual model, with red caution lamp: 
and Weight model, in seven types 
from 0-100 lbs., to 0-10,000 lbs.—with 
indicators showing 1 to 100-lb. divisions 


T-10-18 


Ex-Cell-O Power Units 


Style 20, smallest of the HYDRAULIC 
POWER UNITS by Ex-Cell-O Corpo- 
ration, Detroit 6, is designed for op- 
erating small diameter tools at high 
spindle speeds and at fast, continuous 
operating cycles. The automatic cycle 
includes rapid approach, two infinitely 
variable dial adjustable feed rates, and 
rapid return and stop. The unit is ar- 
ranged for electric start and emergency 
return control. Fully described in a 
booklet, available on request. T-10-19 


New Horizontal Band Saw 


A new, Wet Model HORIZONTAL 
BAND SAW by the Johnson Manufac- 
turing Corporation, 624 Chrysler Build- 
ing, New York 17, permits the handling 
of certain types of production work, 
with higher speed cutting than is prac- 
tical on the Dry Model Johnson Band 
Saw 


Of 10” x 18” capacity and designed 
for production cutting, the Wet Model 
gives maximum cutting efficiency with- 
out impairing the simplicity of opera- 
tion. It is claimed that production can 
be increased, on certain jobs, by as 
much as 200° and this, together with 
longer blade life, allows the machine 
to do cutting jobs ordinarily performed 
on more expensive tools. Fully des- 
cribed in a catalog, available on re- 


quest T-10-20 


New Aluminum Body Chuck 


The Whiton Machine Company, 504 
Howard St., New London, Conn., has 
developed and put into production a 
new ALUMINUM BODY CHUCK, 
made from special analysis aluminum 
known as “WHIT-ALLOY”, that is claimed 
to have the strength of steel and the 
wearing qualities of cast iron but with 
the lightness of aluminum. 


Because of its lack of excessive 
weight, the new chuck starts and stops 
quickly, eliminates drag, is easily 
handled in the tool room, and enables 
machine operators to change chucks 
rapidly. Furthermore, holding capacity 
of small precision lathes may be sub- 
stantially increased due to lighter spin- 
dle loads. 

Present models are made for direct 
mounting on American standard spin- 
dle nose, type D-1; however, additional 
chucks will be made for all mountings 
as the demand arises. Literature avail- 
able on request. T-10-21 
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NO SCRATCHES... 


LONGER HONE LIFE 


with SUPERKOOL * 


D.W. DEACON 
D. A. Stuart Oil Co., 
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** SUPERKOOL 


... Stuart's Superkool is a concen- 
trated base cutting oil with high 
anti-weld capacity and low frictional 
characteristics. Its light color affords 
clear visibility on operations where 
close gaging or constant inspection 
is necessary. Superkool is chemi- 
cally stable, sterile, and has no 
objectionable odor. These are only 
a few of the reasons why it has 
been a standard in hundreds of 
plants for over twenty-five years. 

Ask to have a Stuart Service 
Engineer discuss your cutting 
fluid requirements. SUPERKOOL 
Booklet available on request. 


STUART serccce 
with every barrel 
WRITE FOR DETAILS 


est. 


New De-Sta-Co Toggle Clamp 


Designed for sheet metal work, plastic 
sheet cementing or laminating, and 
other operations requiring quick, posi- 
tive pressure, a new portable TOGGLE 
CLAMP, by Detroit Stamping Company, 

| 328 Midland Ave., Detroit 3, is applica- 
ble to a variety of processes and may 
be revamped for special applications. 
Toggle action of the tool, which° is 
forged, is said to be especially suitable 
for template locating. Provided with 
replaceable hardened steel bushings, to 
minimize wear, the clamp is adjustable 
for efficient pressure on various thick- 
nesses and provides a firm hand grip 
for opening and closing. T-10-22 


New “Rumaco” Pump 

A new “Rumaco” CIRCULATING 
PUMP—Model “1-B”—by the Ruthman 
Machinery Company, Cincinnati 2, Ohio, 
is constructed on centrifugal principles 
and provided with opposing inlet and 
outlet for standard (125 lb.) 2” pipe 
flanges. The unit can be easily installed 
in a pipe line of various sizes by use of 
pipe reducers, and may be operated in 
any intermediate angle from vertical to 
horizontal 


The driving motor, direct connected 
to the Pump, is a totally enclosed type 
and equipped with grease packed, 
sealed, precision ball bearings. As no 
added lubrication is necessary, all oilers 
and grease fittings have been eliminated. 


| The motor stator is dynamically bal- 


anced by dynetric process to extremely 
close limits, insuring vibrationless and 
quiet operation. T-10-23 


New Locating Microsecop 
A new LOCATING MICROSC? pr 


which reverts the image to uprigh 
easily picks up edges, contours, ir 
lar shapes, and holes too small { 
edge finder or indicator, is a recer 
velopment by the Moore Special 
Co., Inc., of Bridgeport, Conn. A: 
cally engineered precise roof pris 
the instrument, enables the operat 
see the work in the same positi 
without it. Thus, table settings c: 
made, instinctively, without the c 
sion of transposing reversed or inverted 
table movements as in convent 
compound microscopes 


In addition to a double pair of cros 
lines, spaced .001” apart, the M 
reticle contains conveniently spaced 
concentric circles with broken lines 


facilitate locating small holes, or 
radii, otherwise covered by the line 
Magnification of 40x—enough to 
“tenth”—is achieved without unduly re- 
ducing the field of vision or making ad 
justments too critical. 

Designed for use in the Moore Jis 
Borer or Moore Jig Grinder, the 
strument extends the usefulness ol 
either machine by converting them int 
inspection machines for hole locatior 
contour shapes, finish or surface condi- 
tions. Locational accuracy is quickly 
determined by substituting the micro- 
scope for the cutting tools or grinding 
heads, and work may be checked with- 
out disturbing the set-up in the ma- 
chine. T-10-24 


Logan Line Redesigned 
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Completely redesigned, the new Logan 
line of AIR CONTROL VALVES, 
Logansport Machine Company, Inc., 905 
Center Ave., Logansport, Ind., includes 
79 standard models all of which are now 
available. The line is fully described 
a 48 page catalog which may be had by 
writing on company letterhead, with 
business stated. T-10-25 
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G-E Electric Are Welder 
w line of General Electric single- 
r high speed d-c ARC WELD- 
MACHINES, Type WD-40, are 
for 50% savings in size and 
and improved welding character- 
) Operating at 3500 rpm, the new 
are available in 200, 300, and 

pere models. Compact, weight- 
design makes them easily porta- 


ves floor space, and permits full 
tion of underbench and balcony 


; The are is easily established and 

tained with the new welders be- 

e full are voltage is generated 

tantly after short circuit, thereby 

ing unexpected pop-out of the arc 

essive weld spatter is reduced be- 

ise current peaks are adjusted for 
nerformance on any setting. 

The standard assembly includes a 

é ionary welding generator, driving 

tor. control cabinet and panel, and a 


starter assembled into a single, 
{ ompact unit. A two-wheeled, balanced 
ning gear is available as an optional 


T-10-26 


: Differential Air Engines 
i- A new line of DIFFERENTIAL AIR 


AY ENGINES, by the National Pneumatic 
O- Company, Rahway, N. J., incorporates 
ng piston assembly presenting two dif- 
n- ferent diameters. Constant air pressure, 
a- } from line or reservoir, is introduced be- 
24 tween these diameters and, as the pres- 


acts on the large and small ends, 
the result is a force equal to the dif- 
ference between the two areas. 


The differential principle permits 
peration with only one controlled air 
ine, with a consequent simplicity in 
piping and controls that makes these 

yan s engines particularly desirable for use in 

y nultiple hook-ups or where controls 

905 ‘ re remotely located. Moreover, posi- 

des = tive air power is obtained in both direc- 

1OW ; tions so that, at 100 lbs. air pressure, 

n | tandard engines are available in sizes 

i to deliver “in stroke” power ranging 

trom 100 to 1335 lbs., and “outstroke” 

25 ower from 105 to 1070 pounds T-10-27 
eer October, 1947 


Poppet Type Valve 
A new, small, low cost POPPET 
TYPE VALVE, by Ross Operat 
Valve Company, 6494 Epworth Blvd 
Detroit 10, is designed expressly for 
operation of light machine tools, vises 


fixtures, presses, and other machiner) 


adaptable to air control. High quality of 
materials and workmanship is em- 
phasized, construction being of brass saad 
and stainless steel, with a hi-carb neo- 
prene valve seat installations. In the foot treadle style, 
No. 600 is 3-way, No. 601 4-way. The 
hand lever type No. 602 is 3-way, No 
lever or foot treadle at the same cost 603 4-way All are available in locking, 


the vertical lever action being particu- 


Interesting feature which contributes 
to its versatility is the optional hand 


non-locking or neutral-position types 


larly suitable for small machine tool T-10-28 


or guality 
HARDENED 


Welded tool steel ways. Bearing surfaces 64-66 Rockwell ‘‘C’’ 


Scale. Any length or cross section. Send your inquiries for estimates. 


FORM SPECIAL 
CUT-OFF * HIGH SPEED * CARBIDE 


The | THE OHIO KNIFE CO. 
OHIO HHIFE | CINCINNATI 23, OHIO | 
| Gentlemen: Please send your catalogue with- 

eut obligation. 
Co 
| COMPANY | 
CINCINNATI, OHIO, U.S.A. | aporess 
| NAME | 


| 

WAYS-GIBS-RACES| 

Tt's 

\\ for QUALITY TOOLS 
MAIL 
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Ratio Recessing Tool 


The standard line of recessing tools, 
by the Maxwell Company, 386 Broad- 
way, Bedford, Ohio, has been expanded 
to include a new RATIO RECESSING 
TOOL, designed for operation on high 
speed automatic machines to accom- 
plish grooving, backfacing, and recessing 
with extreme accuracy. Cutter of tools 


moves in a radial direction in a pre- 
determined ratio ranging from three to 
eight times more slowly than the for- 
ward movement of the spindle so as to 
maintain the proper cutting feed. This 
feature adapts tool to high speed pro- 
duction on machines where operations 
other than recessing can be performed 
rapidly. 

The new ratio tools are available in 
four standard sizes for grooving, back- 
facing, and recessing holes ranging from 
3g to 4” in diameter. All tools utilize 
standard size straight shanks of 1, 1 
and 2” and all shanks are interchangea- 
ble to permit tools to be used on any 
available machine in production. 

T-10-29 


Every Tool Engineer 
needs this new book t 


JIG and 
FIXTURE 
DESIGN 


1 joint American So- 
ciety of Tool Engineers- 
New York State Voca- 
tional and Practical Arts 
Association 


ag. 


BOOK ONE includes principles and 
practices common to all branches 
of Jig and Fixture Design with de- 
tailed explanations of all proce- 
dures. (Pages | to 200) 


BOOK THREE includes five folders 
of Part Drawings, Production Plans, 
and Tool Drawings discussed in 
Books One and Two. 


1666 Penobscot Bldg. 


Complete Text Includes 3 Books Illustrated 


Rated as the most comprehensive text ever developed in its field, JIG AND 
FIXTURE DESIGN belongs on your desk, to help you every day, with jig 
and fixture problems. JIG AND FIXTURE DESIGN emphasizes basic aspects 
of elementary design and describes techniques of top designers in planning and 
designing. For ease in referring to drawings and sections, JIG AND FIXTURE 
DESIGN has been separated into three books. 


Order your copy of JIG AND FIXTURE DESIGN today from) 


American Society of Tool Engineers 


BOOK TWO contains related tech- 
nical information applicable to the 
entire field of Tool Design, includ- 
ing six appendices of related tech- 
nical data. 

(Pages 201 to 329) 


JIG AND FIXTURE DESIGN 


(Books one, $ a 


Two and 
Three) postpaid 
(not sold separately) 


Detroit 26, Mich. 
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New Projectoform Grinde 


The new PROJECTOFORM GRIN})- 
ER, by the Sheffield Corporation, D 
ton, Ohio, incorporates among ot 
interesting and unusual features an 
tical system that uses either cont 
or opaque projection with surface 
lumination and 25:1 or 50:1 optical m 
nification. A prism, incorporated in 
optical system, places the image ir 
natural position with the work in s 
a manner that confusing opposites 
movement and projection are avoid 


To insure long life, and firmness and 
essential rigidity along with ease of 
movement, all moving ways of the ma- 
chine are provided with anti-friction 
bearings completely sealed in. Remote 
control of wheel movement is accom- 
plished hydraulically, permitting the 
operator to sit comfortably before the 
projection screen, while manipulating 
conveniently placed micrometer wheels 
The operator can see the work and 
wheel in natural colors highly ampli- 
fied on the screen, a marked advantage 
when grinding intricate work to close 
limits of tolerance. T-10-30 


Electrodes for Alloy Steels 


ELECTRODES 67 AC and 670 DC for 
welding alloy steels have been added to 
the line of “Low Temperature Eutec- 
Trodes” by Eutectic Welding Alloys 
Corporation, 40 Worth Street, New 
York 13. The new electrodes for arc 
welding have a high alloy content for 
joining, filling, filleting, and overlaying 
all types of steel where high tensile 
and impact strength; good heat, corro- 
sion, and wear resistance; and high 
hardness values are required. They can 
also be used for overlay material on 
cast iron. 

The flux-coated EutecTrode 67 is fast 
flowing, free from spatter and from 
undercutting. Weld metal can be de- 
posited at the highest possible speed at 
low-base metal heat, resulting in min- 
imized distortion and scaling. Avail- 
able sizes are 3/16", 5/32”, 1%”, and 
3/32” diameter. T-10-31 
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New Bellows Air Motor 


new, heavier and more powerful 
MOTOR, known as the BM15 (“B’ 
“M” motor), embodying the Bel- 
integral value design, has been 
to the line of air motors made by 
Bellows Company, Akron, Ohio, 
cturers of “Controlled-Air” 
red Devices. 


entire Bellows line of air 


Like the 
tors, the BM15 differs from conven- 
nal air cylinder construction in that 
the valve and all operating controls are 


egral with the unit, with valve- 

erating lever adjustable to work from 
‘any angle in any plane.” Easily ad- 

stable controls to regulate the speed 
of the piston in either or both directions 
ire integral with the motor itself, elimi- 
nating the necessity of adding special 
peed control valves to the air line. 
Only one air connection is required and 
that may be a flexible hose. The unique 
esign permits full and positive con- 

ol, at all times, over every phase of air 
notor operation. 

Model BM15, with its 4%” bore, de- 
velops a piston thrust of 15 times air 
line pressure, from any given line pres- 
sure up to 175 psi, and is available for 
immediate delivery, from stock, in many 
different styles and in stroke lengths of 
145, 3”, 6” and 9” also, in virtually any 
» length on special order. T-10-32 


New Low Cost Bench Plate 

all granite BENCH PLATE, 
announced by the Herman 
324 Harries Building, Dayton, 
is available for quick delivery at 


A solid, 
iz’ = 
Stone Co.., 
Ohio, 


1 new low price. 


Straight sided and easy to handle, and 
made of the same material as the stand- 
ard line of Herman Stone plates, it is 
said to be accurate up to .00005” and to 
be long-lasting, non-abrasive, non-mag- 
netic, temperature-resistant, rust-proof, 
and corrosion-proof. T-10-33 
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THE SOLUTION ¥ 


FOR COOLER 
HAGHER SPEED 
PRODUCTION 

WITH MODERN 
MACHINE TOOLS 


INCREASED PRODUCTION 
GREATER TOOL LIFE 
CLOSER TOLERANCES 
COOLER, CLEANER WORK 


SAVES TIME & TROUBLE 


WRITE FOR 
LUSOL 
PERFORMANCE 
DATA 
BOOKLET 


12 BROW 


PORTLAND. 
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in Industry 


RICHARD Y. MOSS, who recently 
lirected preliminary work in devel- 
oping a new Sheffield subsidiary in 
Australia, has been named Sales Man- 
ager of the Sheffield Corp’n machine 
tool division and for the Measuray, 
X-ray gauge for non-contact measure- 
ment of continuous production. 


The DAVIS WELDING LIBRARY at 
Ohio State University has on file more 
than 11,000 welding patents for which 
a new modern classification system was 
established this summer by Dr. W. H. 
Simon of University of Toronto. The 
Library Fund was set up some years 
ago by A. F. Davis, Vice-President of 
the Lincoln Electric Co. 


PROGRESSIVE WELDER CO., De- 
troit, has acquired the Warren Alloy 
and Machine Company, which operated 
a non-ferrous foundry in Warren and 
a jig, fixture, die, gage, and punching 
unit plant in Detroit. Both plants will 
operate as a separate division of the 
parent company, under the name of 
Warren Alloy and Machine Division. 


PHILIP C. SATTERTHWAITE has 
been elevated to the office of Vice- 
President in charge of manufacturing 
at Cogsdill Twist Drill Co., Detroit 21. 
Before the war, he served the campany 
in various executive capacities. After 
his release, with the rank of Colonel, 
Corps of Engineers, he returned to 
Cogsdill where he was engaged in ex- 
perimental development work. 


Burdett Manufacturing Co., Chicago, 
builders of “Infra-Red” Gas Burners, 
has promoted DONALD C. SCHEELE 
to Gen’l and Sales Mfr. and ROBERT 
B. McCORMICK to Treasurer. 


OWEN G. WATTERMAN has been 
promoted to Sales Manager at Zagar 
Tool, Inc., Cleveland, Ohio. 


EUGENE McLEES recently became 
associated as Sales Engineer with the 
Boston Branch of Johnson-de Vou, Inc. 
Mr. McLees was formerly with Fuller 
Merriam New England and with Norton 
Company. 


JAMES W. KINNEAR, Jr., formerly 
with the Carnegie Illinois Steel Corp’n, 
is Executive Vice-President of Firth 
Sterling Steel and Carbide Corp’n, 
McKeesport, Pa. Mr. Kinnear has been 
associated with the Firth organization 
as a director since 1932. 


Added to the directors of The Mon- 
arch Machine Tool Co., Sidney, Ohio, 
are L. L. WARRINER, President of The 
Master Electric Co., Dayton, and F. 
EBERSTADT of F. Eberstadt & Co., 
New York, investment brokers. 
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Peninsular Grinding Wheel Co., De- 
troit, announces the election, as Comp- 
troller, of WILLIAM SCHENCK, for- 
merly of Ernst & Ernst, public 
accountants 


GURDON M. BUTLER, JR., is now 
Senior Engineer of The Carborundum 
Co. Research Divn. Dr. Butler was 
formerly ch’f metallurgist at the Dun- 
kirk, N. Y., plant of the Allegheny 
Ludlum Steel Corp’n. 


To fill the new position of Executive 
Sec’y, American Welding Society di- 
rectors have named JOSEPH G. MA- 
GRATH, formerly sales mgr. of the 
McAlear Mfg. Div’n of Climax Indus- 
tries, Inc. 


Recently elected Vice-Presidents of 
the Morse Twist Drill & Machine Co.. 
New Bedford, Mass., are MORTON W. 
RAINEY, gen’! sales mgr., and AN- 
THONY J. SNYDER, works mer. 


OREST A. MEYKAR, ASTE member, 
is Managing Engineer of the American 
Machinery and Materials Co.. New 
York, having resigned his position with 
the U. S. Rubber Co. 


Recent promotions at Bullard Com- 
pany, Bridgeport, Conn., include 
FRANK U. HAYES, ass’t sales mgr. 
to Sales Manager, and E. PAYSON 
BLANCHARD, sales mgr. to Director of 
Sales. 


The appointment of CHARLES G. 
HERBRUCK to the Assistant Secretary- 
ship of The James F. Lincoln Arc 
Welding Foundation is announced by 
Dr. E. E. Driese, Chairman of the 
Board of Trustees. . 


THE MICHIGAN TOOL CO., 7171 E. 
MeNichols Rd., Detroit 12, has been 
awarded national and foreign sales right 
for the Orlandi Gear Checker, which 
performs production gear checking with 
pins and balls. The announcement was 
made by A. S. Orlandi, Pres. of Or- 
landi Gear and Machine Co., Detroit. 


The BIN GHA M-HERBRAND 
CORP'N has been formed by the merg- 
er of The Bingham Stamping Co., To- 
ledo, O., manufacturers of emergency 
brake lever assemblies, and the Her- 
brand Corp’n, Fremont, O., for many 
years a leader in the commercial drop 
forging and the mechanics’ hand tools 
fields. 


H. BARDEN ALLISON is the new 
Sales Manager of the Gilmer Div’n, 
United States Rubber Co. V-belt 
manufacturing and distributing unit in 
Philadelphia. 


Added to the staff of Bjorksten Re- 
search Laboratories, Chicago, are MISS 
MARIAN C. STOFFEL, Technical 
retary, and HARRY DeWALT, Jr., 
search Chemist 


Allen-Bradley Co., Milwaukee, \ 
manufacturers of electric contr 
apparatus, announces the electior 
FRED F. LOOCK, formerly vice- 
and gen’l mgr. to the position of P 


dent, and HARRY L. BRADLEY, to th« 
office of Chairman of the Board 


The appointment of H. L. BOETSCH 
as Vice-President in Charge of S 
is announced by Pennsylvania Flexible 
Metallic Tubing Company. 


In order to gain additional space re- 
quired by greatly increased sales, 
U. S. DRILL HEAD CO., Cincin 
Ohio, has sold its associate comp 
The U. S. Machine Tool Co., with 
tire inventory and fixtures, to N. Ran- 
sohoff Co., of that city 


All physical assets of the Detroit 
Star Grinding Wheel Co., have bee: 
purchased by PENINSULAR GRIND- 
ING WHEEL CO., Detroit, and will be 
completely modernized. This acquisi- 
tion marks Peninsular’s entry in the 
vitrified grinding wheel field. Pre- 
viously, Peninsular specialized in res 
noid bonded wheels 


E. B. CLEBORNE, Vice-President 
and Director since 1938, has_ beer 
elected Executive Vice-President 
Allegheny Ludlum Steel Corp’n. 


Recent appointments at General 
Electric, Schenectady, N. Y., includ 
W. V. MERRIHUE, Manager of Com- 
munity and Employe Relations, and J 
S. SMITH. Manager of Advertising a! 
Sales Promotion, both of the GE Ap- 
paratus Dept., and W. S. GINN, Asst 
Sales Manager, of GE Power Trans- 
former Section 


The 29th ANNUAL NAT'L METAL 
CONGRESS AND EXPOSITION, spon- 
sored by American Society for Metals. 
will attract thousands of engineers t 
Chicago, October 18-24. All available 
floor space of the International Amphi- 
theatre will be occupied by about 375 
exhibitors. Show attendance during th« 
two opening days will be by invitation 
only. During the week technical ses- 
sions of the participating societies will 
be combined—American Welding So- 
ciety, American Industrial Radium and 
X-Ray Society, the Iron and Stee! 
Div’n, the Institute of Metals Div'n o! 
the American Institute of Mining and 
Metallurgy, and American Society for 
Metals. Each society has arranged a 
interesting schedule of technical ses 
sions in addition to their annual busi 
ness meetings. 
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BULLARD cR TES NEW METHODS To MAK E MACHINES DO_ MORE 


PRODUCTION NEWS!!! 


The new BULLARD MAN-AU.-TROL 
HORIZONTAL LATHE Model 30H 
produces three identical parts at once... with 
interchangeable manual or automatic control! 


The new BULLARD Man-Au-Trol 3-Spindle Hori- 
zontal Lathe will enable you to multiply production on 
shaft-turning, grooving, facing, angle-turning or 
between-center chucking jobs and to reduce costs 
proportionately. In addition, this latest BULLARD 
machine has many other improvements contributing 
to better workmanship and big savings in time and 
money. 


NO OTHER SHAFT-TURNING LATHE 
OFFERS ALL THESE ADVANTAGES 


Hydraulic, centering-type chucks on all 3 spindles... 
each chuck operated by individual foot-treadle, freeing 
operator’s hands . . . saddle and tool slide travel on 
vertical ways, free of chip area . . . full chip control, 
including automatic breakage for disposal, and pre- 
vention of accumulations around operating parts... 
complete visibility and accessibility of work and tools 


~ 


October, 1947 


. massive weight and over-all rigidity assure mini- 
mum vibration for maintained accuracy ... Man- 
Au-Trol control, head stock and all other machine- 
operating controls are at operator's right. 


PLUS THE ADVANTAGES OF 
BULLARD MAN-AU-TROL 


Providing manual operation on short runs, Man- 
Au-Trol enables quick conversion to 100% automatic- 
ity on longer runs. Controlling the head through 
39 separate inctions in any sequence, it allows the 
machine to cut practically continuously, without 
stops for customary manual operations or loss of time 
due to the human element. While retaining the ver- 
satility of manual control for short runs, this new 
BULLARD machine can be quickly changed to fully 
automatic operation on production of 3. identical 
parts at once substantially lowering manufacturing 


costs. 


Why not find out how this cost-saving combination 
can benefit your own production? Engineering data 
and other facts on the new BULLARD Man-Au-Trol 
3-Spindle Horizontal Lathe gladly sent on request. 
THE BULLARD COMPANY, Bridgeport 2, Conn. 
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When you want something 


“Special” 


TRADE MARK REG. 


Special TOOLS 
and REAMERS 
H. S. S. or Carbide Tipped 


You can be certain of getting the ex- 
act tool you want... exactly as you 
want it... exactly when you want it. 
Prompt quotations from your blueprints 


AND MANUFACTURING COMPANY 


w W. Eleven Mile Rd. © BERKLEY, MICH. © Phone Lincoln 2-5600 


Engineered to meet today’s demand 
for close tolerance work at a wide range of speeds . 
for a compact, easy to operate shaper that is sturdy 


Stat of 
S TATEMENT of the Ownershir Management Cir t et 1 
. Acts of Congress of August 24, 1912 1 March i93 f The Tool EF 
published monthly at Detroit, Michigar for October 1 +4 
State of Michigan, County of Wayne—ss 
Before me, a notory in and for the State and County aforesaid, pers a 
peared Robert B. Powers, who, having been duly sworn a rding to law, depos« 
says that he is the Executive Editor of The Tool Engineer i that the follow 
to the best of his knowledge and belief a true sta f the ownershiry 
nent ‘and if a daily paper, the re at ] et f 4 said publicati 
late shown in the above aption, req ed by the Act of A t 24, 1912, as 
ed by the Act of March 3, 1933, embodied in section 537, Postal Laws and 
lations, printed on the reverse of tt f to wit 
1 That the names and addresses f the t she ex itive editor te 
editor, and business manager are Publishe America Society of Tool Ex a 
1666 Penobscot Bidg Detroit 26 M Exe F F ert B Po r 
w Lafayette Blvd., Detroit 2¢ fict Techn Fd \ E Rylander 
Lafayette Bivd., Detroit 26, Micl Productio: ag ame Curran, Jr \ 
Lafayette Blvd., Detroit 26, Mict 
2 That the owner is If owned a corporatior ts name and address r e 
Stated and also immediately thereunder the names and addresses of stock rs 
owning or holding one per cent r more of tetal ar int f stock If not w y 
4 corporation, the names and addresses of the individual wners must be give If 
owned by a firm, company, or other unincorporated concert ts name and addre 
well as those of each individual member, must be ver American Society of 
Engineers, Detroit, Mich., W B Peirce Pittsburg? Pa I I Holland Ww I t 
ford, Conn., R. B. Douglas, Laval Sur Le Lac, Que E < B. Cole, West Chicago 
H. F Collins, Houston Tex., T. FP. Orchard, New York, N Y., A. J. Denis, H 5 
wood, Calif., A. M. Sargent, Detroit, Mict A. M. Schmit Toledo, Ohio, ( ) 
Wilcox, Jr., Detroit, Mich. 
3. That the known bondhelders, mortgagees. and other security holders ownl 
holding 1 per cent or more of total amount of bonds, mortgages, or other secur 
are If there are none, so state). None ' 
4. That the two paragraphs next above, giving the names of the owners, stock 
holders, and security holders, if any rontain not only the list of stockholders 
security holders as they appear upon the books of the company but also, in es 


where the stockholder or security h« 
trustee or in any other fiduciary relation 


whom such trustee is aeting, is 


the books of the company as truste 
than that of a bona fide owner; an 


other person, association, or corpor 
said stock, bonds, or other securitie 


5. That the average number of 
distributed, through the mails or « 


given; also that the said two paragraphs conta 
statements embracing affiant’s full knowledge 
conditions under which stockholders and security holders who do not appear 


‘ider appears upon the books of the compar 
, the name of the person or corporatior 


and belief as to the circumstances and 


es, hold stock and securities in a capacity ot 


d this affiant has no reason to believe that 
ation has any interest direct or indirect in the 
S than as so stated by hin 

copies of each issue f this publication sold 


*therwise, to paid subscrib 
months preceding the date shown above is—(This inform: 


ers during the twe 
ation is required from da 


publications 


only 


Signature of editor, publisher, t 
Sworn to and subscribed before me 
My commission expires May 25, 19 


SHELDON 


usiness manager, or wner. Robert B. Powers 
this Ist day of October 1947. Doris B. Pratt 
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No. 8000 12” Shaper 


Variable Speed Hand Wheel 
Table Support 

Table Protractor, (not shown 
Cross Rail Lock 

Table 

Vise 

Tool Holder 

Clapper Box 

Clapper Box Lock 

Tool Slide Handle 

Tool Slide Lock 

Tool Slide Swivel Lock 
Ram Positioner 

Ram Clamp 


2m @ > 


O Stroke Indicator 
P Ram 

Q Clutch 

R Feed Adjustment 


Shaft for Adjusting Length of 5 
Stroke 


Back Gear Lever 
Cross Feed Screw 
Feed Direction Control 
Elevating Shaft 

Motor Switch 


Here is a modern 
quality shaper you 
should know about. 
Write for Bulletin 
5478 


ca 


SHELDON MACHINE CO. Inc. 


Manufacturers of Sheldon Precision Lathes ¢ Milling Machines « 


enough for production use, still ac- 
curate enough for the tool room .. . 
for a capable full sized (1800 Ib.) 
shaper at a low price. 


Shapers 


4229 N. KNOX AVENUE + CHICACO 41, ILLINOIS, U.S. A. 
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WOODWORTH GAGES 
INDUSTRY.......! 


4 


GREEN—GO \ 


} Industry by industry—coast to coast— 
wherever accuracy and durability count 


—Woodworth Company is winning and 
holding new friends — with the ACCEPTED 
ADJUSTABLE THREAD RING GAGE. 


SEND FOR—The new 1948 Wood- 
worth Gage Catalog just off the 
presses. Requests for copies must 


ACCURACY YOU CAN TRUST 


be written on company letterheads. 


Miere's a Woodworth representative near 
to serve you. Write us for his name. 


DWO 


W WORTH EAST NINE MILE ROAD DETROIT 20, MICHIGAN 
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CARBIDE-TIPPED TOOLS 


with HIGH-SPEED STEEL BODIES» 
GIVE You 


Longer Tool Life 
2. Smoother Operation 
3. Reduced Production Costs 


Carbide tips, it has long since been proven, increase the life of cutting 
tools tremendously. But when they are brazed on high-speed steel 
bodies, they give advantages even more important than longer life. 


By providing a harder base for the carbide tips, they greatly reduce 
“spring-back” under heavy cuts, thereby making for faster and 
smoother operation. 


Then too, the flutes and pilots do not score or pick-up because they 
Rockwell C-62-63 throughout their entire length, which means that 
the pilot gives much longer wear. 


The final result, of course, is greatly reduced production costs—a és 

vital consideration in these days of strenuous competition. ss. 


Our engineers will be glad to work with you on your problems 


SUBLAND REAMERS COUNTERBORES 
LINE REAMERS CORE DRILLS 
e 
CENTER DRILLS END MILLS 


Special Tools 
To Your Specifications 


Manufacturers of Subland 
Reamers, Circularity Relieved Re 
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with these 
Brown & Sharpe Side Mills 


SIDE Mii CUTTERS 
nt Si vis. 
setting 


x 


UT any one oF Browi Sharpe Side Milling utters 

work on a piece of metal and that metal will take shape © 
quickly and accurately. In actual operation, you'll benefit by the 
inherent qualities of Brown & Sharpe design and craftsmanship 
that set the pace for all types of cutters. 

These side mills have clean-cutting qualities ...ample chip 
space, carefully calculated rake angle, selected steels, scientific 
heat treatment individualized for each type of cutter, and expert 


sharpening. These are qualities that users have learned to expect HALF SIDE ™SiNNInTn 


in Brown & Sharpe Cutters. They’re money-savers and produc- Used for side cuts, odin: 
in cutting slots, wher} 
tion boosters because they combine to give unexcelled perform- isn't required. Spied ii. 


ance in speed, accuracy and more pieces per sharpening. Specify 4 


Brown & Sharpe when ordering cutters. Brown & Sharpe Mfg. 
Co., Providence |, R. I., U. S. A. 


We urge buying through the Distributor 


Atte ight- ond spiral angles 
with esndide angle permit 
hese cutters remove 0's of 
netal without destructive Vibrotion “ead chat- 
rer. Used in pales as 
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Available in two sizes, either as a single-end 


or double-end machine 


HERE IS THE NEW medium-large Heald 
Bore-Matic—an outstanding addition to 
your high-speed, mass production ma- 
chining requirements. Handles a wide 
variety of work ...in single or multiple 
machining operations ...including rough 
and finish boring, turning, facing, cham- 
fering, grooving, or fly cutting. 


Below are a few important high- 
production, low-maintenance features of 
this new Heald Bore-Matic which serve 
to put it in a class by itself: 


GREATER POWER for heavy 


roughing cuts and higher speeds 
e for finishing on multiple heads. 


HEALD 


EXTREMELY FAST OPERATING CYCLE with very 
high table traverse speeds, increased boringhead 
speeds, faster starting and quicker stopping of heads. 
UNIFORM HYDRAULIC FEEDS remaining constant 
throughout the day regardless of oil temperature 
changes. 

INSTANTANEOUS BRAKE TIMING saves boring 
time and tool wear. 


TWO-WAY BORING available with different rates of 
“in” and “out” feeds by a simple control setting. 


These and many other remarkable 
features make the new Heald Bore- 
Matic “tops” in production, “tops” in 
finish, “tops” in accuracy. Get further 
information at the Heald branch office 
nearest you, or write: 


FOR MEDIUM TO LARGE SIZE WORK 


SEND FOR BULLETIN 
on new Heald No. 221-321 
Single-End or No. 222-322 
Double-End Bore - Matic. 
Lists applications, fea- 
tures, specifications. 


HEALD 


means more precision 
... less cost 
Branch Offices in Chicago + Cleveland 


Dayton + Detroit + Indianapolis 
Lansing * New York 


THE HEALD MACHINE COMPANY, Worcester 6, Mass. 
INTERNAL AND SURFACE GRINDING MACHINES * BORE-MATIC PRECISION FINISHING MACHINES 
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pair of smooth operators 


A pair of smooth operators, these Lovejoy 
Cutsall Milling Cutters are fast, free and easy 
in action. Designed especially for the most 
modern milling practices, Cutsall Cutters are 
big-bodied mills having rugged, tool-bit-type 
blades with extra large Carboloy Cemented 
Carbide tips. 


The unusually large Carboloy insert allows 
deeper cuts, while adding considerably to blade 
life. Because they are built to run at high 
spindle speeds, continuously or intermittently, 
Lovejoy Cutsall Milling Cutters will remove the 
toughest stock at speeds you'll hardly believe 
— producing fine finishes of the closest accuracy. 


MILL 
Lovejoy Cutsall Face and Step Mills have rigid, 
forged steel bodies designed to hold precisely 
and positively tool-bit-type blades. The blades, 
interchangeable among all sizes of Face and 
Step Mills for convenience and economy, can 
be ground easily to obtain positive or negative 
rake. In addition the blade design provides for 
fine individual adjustment and secure locking 
through two set screws in the housing. 


Face mills are available in 6”, 8”, 10” and 12” 
sizes. Step Mills are available in same sizes as 
well as 4” dia. Both can be used for either 
right- or left-hand cutting. 


For complete information on these powerful pro- 
duction tools, that will set new standards for 
speed and finish on your milling machines, send 
the coupon below. 


MILL 
On most jobs, and always when cutting 
steel, the use of a flywheel is recom- 
mended to insure most effective use of 
the carbide-tipped blades. Lovejoy 
manufactures a complete line of fly- 
wheels and will be pleased to assist 
you in picking the proper size for your 
particular job. 


; Piease send me full details of : 


( ) Lovejoy Cutsall Mills 
| ) Lovejoy Flywheels 


NAME TITLE i 


INGFIELD, VERMONT, U.S.A. STATE 


1947 


“ 
*THE LOVEJOY “CU 
4 
*THE LOVEJOY “CUTS ee 


ON STANDARD OR “SPECIAL” SET-UPS 


MILLING CUTTERS 


Only MO-MAX GIVES YOU ALL THESE ADVANTAGES 


Buyer’s Guide 


1, MO-MAX has superior cutting qualities. to Brands of MO-MAX 
“ 2. The machinability of MO-MAX is unexcelled. “LAW" . . Allegheny Ludlum Steel Corporation 
3, MO-MAX is economical. Its specific gravity 1s “BETHLEHEM HM" . Bethlehem Steel Company 
a about 8% less than that of 18% tungsten steel. “MO-CUT” . Braeburn Alloy Steel Corporation 
= “STAR MAX" . . . Carpenter Stee! Compeny 
4. MO-MAX is available in a standardized composi- “MOLITE M-1" . Columbia Teol Stee! Compony 
: tion; also in cobalt and high vanadium varieties for “BER T-MO" Crecible Steel Company of America 
special high speed steel requirement Henry Dissten & Sons, inc. 
“HI-MO” . . . . Firth-Sterling Steel Company 
5. For 14 years MO-MAX has demonstrated its super- Halcomb Stee! Compeny 
- iority in all types of cutting tools. “TATMO" . . . Latrobe Electric Steel Company 

The Midvale C 
Learn all the facts! send for your copy of the MO-MAX Handbook, 
7 ne Get the full story about this remarkable steel, “MO-TUNG”" Universal-Cyclops Stee! Corporation 
including easy-to-follow instructions on heat treating. . . . Vencdiom-Alleys Stec! Compeny 
THE CLEVELAND TWIST DRILL COMPANY 

1248 East 49th Street * Cleveland 14, Ohio 
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POINT No. 9 


COMPLETE LINE OF ABRASIVES 


The Carborundum Company makes the 
only complete line of abrasives produced 
under one trade mark. 


With industrial techniques utilizing a 
wider variety of different type abrasives, 
it is only logical that users turn to The 
Carborundum Company as the one pri- 
mary source for all abrasive needs. Product 
quality is known and highly regarded. 
Specialized service on all abrasive prob- 
lems and applications is covered by ex- 
perienced representatives who are free to 


} 


recommend the best abrasive products for 


your requirements. Satisfaction is assured. 
Of even more importance to many, 
responsibility is definitely fixed and un- 
divided. For reasons such as these, there 
is an increasing preference for products 
by CARBORUNDUM. The Carborundum 
Company, Niagara Falls, New York. 


cemented carbide. sanding and finishing condition eels by CARBORUNDUM 


October, 1947 


A BUYING GUIDE FOR ABRASIVES 
a) 
4 
AE 
4 
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; 
Specialized by CAI Di w to meet stiffer 
. 
’ 
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the NEW VR-400 Carbide 
Tool and Blank Catalog. 
32-pages of vital carbide 
engineering information. 
Address Dept. TC547. 


SEND for your free copy of iy 


*Reg. U. S. Pat. Off. 
ASCOLOY-RAMET 
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This 


HAYNES STELLITE 


Tool has done 
a Job on 
Monel Valve Stems 


Monel valve stems of various lengths and 


diameters are turned out faster with 
HAYNES STELLITE Tools. 


Haynes Stellite Company 


Unit of Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 


Chicago— Cleveland— Detroit— Houston 
Los Angeles—New York—San Francisco— Tulsa 


The registered trade-marks Haynes’ and **Haynes Stellite’’ 


distinguish products of Haynes Stellite Company 


October, 1947 


achining 


Monel? 


A 1-in. square box tool, fabricated in the 
user's shop by brazing a HAYNES STELLITE 
98M2 tip to a steel shank, does the com- 
bined rough- and finish-turning of valve 


stems made of cold-rolled Monel...ata 
speed of 557 r.p.m.... 240 surface ft. per 
min....with a feed of 0.021 in. and a 


34-in. depth of cut. 

After 30 hours of use, the tool shows no 
sign of wear. The tool is ground to pro- 
vide a 15-deg. side rake angle and a 15-deg. 
back rake angle; end and side relief angles 
of 6-deg.; a radius of 14. in....and no 
lead angle. 

Another HAYNES STELLITE tool subse- 
quently cuts the acme thread at 297 r.p.m. 

. 72 surface ft. per min., with a cut of 
0.020 in. per pass. 

If you have a machining problem, a 
letter or phone call to our nearest office 
will bring a representative to tell you more 
about the effective use of HAYNES STELLITE 
cobalt-base alloy tools ...on Monel, steel, 
cast iron, bronze, and other materials. 

You can obtain more information about 
HAYNES STELLITE 98M2 tools by writing 
for the booklet, ‘‘HAYNES STELLITE Metal- 


Cutting Tools,’’ Form 5401. 


TRADE-MARK 
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DESIGN 
ORIGINATED ECLIPSE. 


QUARTER CENTURY AGO 
THAT’S THE REASON: 
3 Eclipse offers more engineering ex- 
- perience in this type cutter. 

; Eclipse takes pride in continuing to 
: market a cutter with longest life. 
; Eclipse has the “know-how” to help 
; you attain increased production. 
; We say—buy Eclipse for the best in 
multi-diameter cutters! 


HIGH SPEED STEEL OR TUNGSTEN CARBIDE TIPPED 


founded thitty years ego 
MIicHIGAN 


— 
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drilling, 


ing, and reaming use 


SNIVERSAL DRILL BUSHINGS 


Your production drilling, reaming, and tapping 


work goes ahead smoothly and efficiently when 
you put Universal Drill Bushings on the job. These 
are the precision manufactured bushings with super- 
oned bores that have been the first choice of 


industry since the founder of Universal Engineering 


Co. originated standard drill bushings nearly 30 


years ago. 


You get more accurate work—you greatly reduce 
costly tool breakage when you use Universal Drill 
Bushings... available in standard and special types 
and sizes. For prompt delivery, and for information 
on any tools in the complete Universal line, address 
your orders and inquiries to the Universal warehouse 


nearest you—89 Main St., Ansonia, Conn., or 5629 


Sixth St., Kenosha, Wisc.—or write direct to our 


home office. 


UNIVERSAL ENGINEERING COMPANY MICHIGAN 
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“CONE-LOK” JIGS 


The Woodworth "CONE-LOK" Kiekhaefer Corp 
“ jig utilizes the full braking power 


of its perfectly mated male and KWICK-CHANGE Multiple Drill Heads 


female cones, Step Up Production of Mercury Motors 


: ACCURACY YOU CAN TRUST pein | 
- At the Kiekhaefer Corp., Cedarburg, Wis., Kwick-Change, Multi- 


L e MECHANICAL SIMPLICITY e ADAPTABILITY ple Drill Heads are employed ona variety of parts for Mercury 
% Motors. They help keep production in step with demand. Both 
a Adj bi d Fixed C Head d. Kwick-Ch 

sure precision set-ups which ‘‘stay put."’ Each drill point readily 


e SEALED LUBRICATION bd MAXIMUM SAFETY located within a 33,” circle, and all edie overlap. Each hole 


pattern has its own set of positioning and locking templates. 


* CATALOG AND FULL SCALE TEMPLATES UPON REQUEST * Kwick-Change, entirely gear driven, may be mounted on stand- 


ard drill presses without special tools. Standard Models, 2 to 
6 spindles in Light, Medium and Heavy Duty Types. Models 


s i with more than 6 spindles and Fixed Center Heads built to 
7 - special order. Write for illustrated Bulletin. 


N. A. WOODWORTH co., * SALES DIVISION . An 
1300 £. NINE MILE ROAD * DETROIT 20, MICHIGAN ON > RI WISCONSIN 
A 5267-V%4A 


Get more work from your press tools with these new 
Bushings having a basic hard steel body and special bear- 
ing bronze liner alloyed with INDIUM — the non-corroding 
metallic element with inherent lubricating qualities. 
“Standard” Steel Die Sets with INDIUM BRONZE Bushings 
are engineered for superior performance — these Bushings 
reduce friction . . . assist lubrication and prolong the ac- 
curate adjustment of punches and dies. Presses may be 
operated at higher speeds without increasing tendency to 
seize. “Standard” INDIUM BRONZE Bushings, in sizes 
from 1” to 3” I.D. can be substituted for regular steel guide 
pin bushings in your present sets. Use them with ‘Stand- 
ard” super-finished guide pins when making replacements. 


Low Friction INDIUM 
BRONZE liner with in- 
dented spherical oil 
pockets reduces tend 
ency of pins and 
: bushings to seize and 
o wear. Ask for Bulle- 
tin LB. 


Specify INDIUM BRONZE Bushings on new “Standard” Die Sets. 


STANDARD MACHINERY COMPANY 


1585 ELMWOOD AVE., PROVIDENCE 7, RHODE ISLAND 


Branch Warehouses: 


CLEVELAND DETROIT INDIANAPOLIS PHILADELPHIA WORCESTER 

The Die Supply Co. Diemaker Supplies Co. Standard Die Supply. Inc. Fidelity Tool Supply Lindco, Incorporated ; 
5349 St. Clair Ave. 2679 E. Grand Blvd. 26 E. McCarty St. 309 Vine St. 1023 Southbridge St. : 
EXpress 1133 TRinity 1-2865 Riley 5824 CAmden 4-7765 WOrcester 6-4637 s 


86 The Tool Enginee: 


INCREASE ACCURATE LIFE OF DIE SETS 
: 
| 


it's a VARIETY saw! 


ALL THESE AND MORE 
In ONE. . . and fer 
THE PRICE OF OWE! 


FIRST 


October, 


1947 


it's a RIP saw! 


- FOR 25 YEARS 


it’s a MITER saw! 


DeWalt is the first machine you should consider for 
fast, precision cutting. It is many machines in one. 
Simply by changing the cutting tool on the motor 
spindle, you have a different machine ready to do a 
different cutting operation. 


The more you use DeWalt, the more uses you find 
for it. it is fast. It is accurate. It is safe. It is the 
machine you should insist on, because it’s many 
machines in one-—for the price of one. You can get a 
DeWalt quickly. Write for catalog on the complete 
line. DeWalt, Inc., 1610 Fountain Ave., Lancaster, Pa. 


it's a CUT-OFF saw! 


FOR FAST, PRECISION CUTTING 
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PLANER TYPE 


MILLER, 
VERTICAL ELECTRONIC 
BORING DRIVE. 
MILL. SIZES: 30” 
SIZES: 


54” TO 12’ 


DOUBLE 
OPEN SIDE HOUSING 
PLANER. PLANER. 
SIZES: SIZES: 
24” TO 120” 


24” TO 120” 
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THE CINCINNATI |HYPRO) pLANER COMPAN 

-PLANERS - BORING MILLS - PLANER TYPE MILLERS 
CINCINNATI,OHIO 


we 


GANG 
MILLING CUTTERS 
for 
Production Milling 
FORM RELIEVED 


and 


PROFILE GROUND 


Herringbone Cutters, 
Broaches, Gear Cutters, 
Gear Shaper Cutters, 
Circular and Flat 
Form Tools, 

Form Relieved Cutters, 
ground and unground, 
Hobs, 
ground and unground, 
Milling Cutters, 
Special Tools 


a 
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TO KEEP YOUR PRODUCTION UP 
AND COSTS DOWN! ' 


Maybe we're “‘sticking our neck out’’—but we think 
your toughest milling problems can be handled right 
with Kent-Owens Machines! 
On countless jobs—these Milling Machines have ' 
shown ability to turn out the work with top speed and 
high accuracy. They're outstandingly rugged... 
efficient ... dependable. Designed with practical fea- 
tures that help you produce more... with lower costs! 
The Kent-Owens Standard line includes a wide 
range of hydraulic and hand operated machines. 
Let Kent-Owens engineers recommend ma- 
chines and tooling best suited to your require- 
ments. Write us about your needs. Kent-Owens 
Machine Company, Toledo, Ohio. 


Call ou 
KENT- ‘OWENS 


= 
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| KENT-OWENS BUILDS ’EM 
Ne. 2-20 
Teble, 42" x 12° 
4 


ENGINEERING COMPANY 


Producers of ROBBINS MAGNA-SINE «© ROBBINS UNIV-ANGLE 
ROBBINS SINE PLATE © ROBBINS INDEX TABLES 
ROBBINS No. 3 DRILLMATIC « SPECIAL MACHINERY 


October, 1947 


ANGU | 


Columbia 


METALS SHOW— 


We will be looking tor 
our friends ot 
October 18 to 24, incl., 
Booth 1119 (Main floor, 


> 


TOOL STEEL COMPANY 
ode TREET + CHICAGO | 


SWARTZ TOOL PRODUCTS CO. 


13330 FOLEY AVENUE INCORPORATED DETROIT 27, MICHIGAN 


75 VARIOUS MODEL 
AND FIXTURE SIZES 
TO CHOOSE FROM 


DESIGNERS BUILDERS 


; SPECIALIZING IN ALL TYPES OF HOLDING FIXTURES FOR MACHINE SHOP PRODUCTION 

WRITE FOR CATALOG No. 941 

Represented by 

CLEVELAND—j. W. Mull, Jr. CANADA—Hi-Speed Tools, Galt, PITTSBURGH—Tool Engineer Products 
INDIANAPOLIS—}. W. Mull, Jr. Ont. TOLEDO—}. W. Mull, Jr. 
MILWAUKEE—Geo. M. Wolff Co. LOS ANGELES, CALIF. —Production Tool PHILADELPHIA, PA.—Morgan Tool 


HOUSTON—Engineering Sales Co. Engineering Equipment Co. 
CHICAGO—Ernie Johnson NEW ORLEANS—Engineering Sales Co. BOSTON—A. R. Shevlin Co. 
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FIT BETTER = 


parts shown is broached in one oper- 


[he section in color on each of the 


ation with tooling designed and built by 
Detroit Broach Company. In producing 


close-tolerance, smooth operating hinges, 


broaching eliminates operations and pro- 


vides many times greater production per hour. 


Through broaching, these savings may be 


applied to high production parts of many kinds 


that must mate perfectly. Detroit Broach will 


gladly select the operations where broaching 


will save money on your parts... . then give 


you complete cost and production data for each. 


Write today. 


DETROIT COMPANY 


20201 SHERWOOD AVENUE 
DETROIT 12, MICHIGAN 
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~ Machining tubular parts where the bores 
must be concentric, the faces parallel, is 
a difficult job unless the work can be com- 
pleted in one loading. When, in addition 
ae to machining the bores and faces you can 
7 also add the drilling and tapping oper- 
ations in the same setting and provide for 
handling a variety of jobs in the same 
equipment, you have a production method 
a that meets today’s needs for quality and 
% low labor cost. 


The machine pictured is a SIMPLEX 4U 2-way Precision Boring 
i Machine with four #4 spindles mounting combination boring 
: and facing heads and also carrying unit type drilling heads with 
: bushing plates for the drilling operation. By changing the fix- 
tures, drills and boring tools, the various pieces illustrated can be 
handled with the same machine, thus this machine becomes in 
' effect a production department in itself. 


Precision Boring Machines 
STOKERUNIT CORPORATION 


SIMPLEX Machine Tools Division 


4528 West Mitchell Street, Milwaukee 14, Wisconsin 
Precision Boring Machines, Planer Type Milling Machines and Special Machine Tools 


The Tool Engineer L 


7 
» 
| 
> 
‘ 
A 


The GAIRING 


A New Carbide Face Mill 
Made in Standard Sizes 
d-inch Diameter and over 


CUT DOWN YOUR TOOL INVENTORY 
REDUCE DOWN-TIME OF YOUR MACHINES 


October, 1947 


Use SAME BLADES 
and SAME LOCKS 
for all sizes of cutters 


Rigid tests under actual production have con- 
firmed careful laboratory tests; this entirely 
new milling cutter has true one-piece rigidity 
under severe working conditions. Yet with all 
parts quickly and easily interchangeable, in- 
ventory costs and machine down-time are cut 
to an all-time low. Cutter bodies give full sup- 
port to the entire projection of the blade, not 
only behind but also underneath. 


The same blades are used for all sizes of cutter 
bodies. They are furnished diamond-ground to 
a gage, ready for work. They are made in three 
types, for cutting steel, for cast iron, and for 
non-ferrous materials. The assembled cutter 
need not be placed on a cutter grinder. The 
blades may be re-ground individually on an 
ordinary wet carbide grinder. When the cutter 
is set up in the machine, blades may be lined 
up against the cut in the work. 

The same locks are used for all sizes of cutters. 
They are in one piece and remain attached to 
the cutter body when changing blades. 


Write for illustrated folder which gives com- 
plete data and prices. 


THE GAIRING TOOL COMPANY 


21223 Hoover Road 
Detroit, Michigan 
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‘To BETTER SERVE Your Hydraulic Power 


SEATTLE 


WORCESTER 


ROCHESTER 
NEWARK 
CHICAGO 
PHILADELPHIA » 


$T. LOUIS 


e WASHINGTON 
° CINCINNATI 


@ LOS ANGELES 


ATLANTA 
LEGEND 
Symbols below associated with any city or map indicate applica- 
+ tion engineering and service available at that office. 
f These branch offices are staffed by men trained at our 
: factory and qualified to give engineering assistance oe 
for the efficient application and correct operation of 
1 hydraulic power and control equipment. You will find INDUSTRIAL MACHINERY AUTOMOTIVE 
it advantageous to refer your hydraulic problems to 
the office in your locality. : 
VICKERS Incorporated 
d DIVISION OF THE SPERRY CORPORATION Ol WELL EQUIPMENT FARM MACHINERY j 
; Executive Offices: 14146 OAKMAN BLVD. 
DETROIT 32, MICHIGAN 


ENGINEERS AND BUILDERS OF OIL 
HYDRAULIC EQUIPMENT SINCE 1921 


.... these M1 CK ER Engineering and Service Offices 
/ 
3193 
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WALE 


NEW, IMPROVED 


PATENTED S7TRIPPITS 


® Strippits are as easy to install as 
a bolt. May be replaced in a couple 
of minutes to change stripping 
pressure without removing the die 
from the press. Strippits are used 
wherever spring pressures are required 
to strip the work or scrap from conven- 
tional blanking and forming dies. The 
basic design feature is a retainer which is 
telescopic, non-revolving and self-contained. 
This PLUS new redesign provides for extra 
heavy-duty usage. 


@ Showing a blanking die equipped with Wales- 
Surippits. Note how the Strippits are uniformly 
located around the die shoe to provide equal 
stripping pressure over the entire work area. The 
simplicity of this die construction and the mini- 
mum number of parts is made possible only with 
Scrippits. Blanked work is shown at rear of dic. 


IMMEDIATE DELIVERY FROM STOCK 


By ordering a trial quantity of Strippits today, you can 
see the savings in your plant tomorrow. They do so much 


, ‘ at so little cost as shown below. 
@ Showing punched out blanks on top of die. 


Initial 
Note the Strippits hold the center blank elevated Cat. Wire Load Price 
above the cutting edge of the die for easy, quick No. Size Length Travel O.D. inLbs. Each 
removal of the work from the die. By using Strip- 7 ‘ A 
pits, without stripper plates, binding of blanks 2007 7/32 2 3/8 1-5/16 175 $3.20 
against the inside of the die cutting edge is elimi- 2507 7/32" 2-1/2" 1/2” 163/16" 170 330 


nated 


3007 7/32 3/4” 1-5/16" 140 3.40 


WITH WALES STRIPPITS no stripper 
plates are required...no springs to grind...no 
stripper bolts to make...no drilling and coun- 
terboring for stripper bolts...no boring of 
spring pockets...and no turning over of punch 
holder or die shoe after back sides have been 
planed...all machining is done from face side. 


WALES-STRIPPIT CORPORATION 


George F. Wales, President 


393 Payne A nda, N.Y. 


Between Buffalo and Niagara Falls 


WALES-STRIPPIT OF CANADA LTD. 
Hamilton, Ontario 


Specialists in Punching and Notching Equipment 
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Hedge shear forging in place 
in right hand machine, ready for 


grinding operations. 


No. 320-20” Vertical Spindle <5 ~~ 
Full Hydraulic Besley Grinders. i, 


BESLY GRINDERS. AND. ACCESSO 
BESLY TAPS e BESLY TITAN ABRASIVE WHEELS | 
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BESLY 


Costs 


ON FLAT SURFACE GRINDING 


GRINDERS 


The most 
Machine 


talked of equipment at the 
Tool Show, these new Besly 
Grinders offer practical economies for 
many types of flat surface grinding. Used 
in pairs, as illustrated, they are equipped 
for grinding faces of hedge shears, wood 
chisels, plane bodies, cutlery, etc 

First, the operator places the rough forg- 
ing in the fixture on the right hand ma- 
chine. The fixture swings down into the 
horizontal position, reciprocates across 
face of grinding wheel—at the same time 
feeding down automatically. On reach- 
ing the micrometer stop screw, the work 
recedes from the grinding wheel and re- 
turns to the unloading and loading 
position 

The operator, whose normal! position is 
between the two machines, takes the 
semi-finished forging from the right hand 
machine and repeats the operation on the 
opposite side of the forging using the sec- 
ond machine. 


ONE OPERATOR USING TWO MACHINES 
NOW GRINDS UP TO 600 SURFACES 
PER HOUR 


Oil is used as a coolant. The modern 
design of these machines makes it pos- 
sible to control most of the mist. 

The number of passes across the face 
of the grinding wheel and the speed at 
which the work passes back and forth 
across the wheel are readily controlled 
by the operator—also the hydraulic pres- 
sure and the speed of the down feed. 

This work was formerly done by hand- 
operated machines of the single spindle 
type. Now, a single operator, using two 
of these machines, can grind 600 complete 
hedge shear forgings or 600 surfaces per 
hour. 

By changing fixtures, these machines 
will also bevel grind hedge shears . 
and are adaptable to a large variety of 
flat wood chisels, 
plane bodies, combination square bodies, 
scissors, cutlery and similar flat surface 
units. 


surfaces—including 


Perhaps grinders of this type will aid you to offset rising production 

costs. It will pay you to discuss the possibilities with a Besly en- 

gineer. Besly’s 50 years of accumulated experience in answering 
grinding problems is yours to draw on. Write TODAY! 


CHARLES H. BESLY AND COMPANY © 118-124 WN. Clinton St.. Chicago 6, Ill. Factory: Beloit. Wis. 
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SPECIFY LEHIGH DIE and TOOL STEEL 


Choose Lehigh H whenever the holding of accurate 
dimensions is a must. This high-carbon, high-chromium 
steel is engineered for minimum distortion during heat- 
treatment. It matches the highest skill of the master tool- 
and-die maker when tolerances must be slim. 

Although best known as a high-production die steel 
for blanking, punching and forming, Lehigh H is also 
widely used for gages, taps, hobs, mandrels, bending and 
forming rolls and other uses where non-deforming prop- 
erties and hardness are required for severe service. 

Lehigh H is one of the popular tool steels now stocked 
for quick shipment to mill customers from Bethlehem’s Tool 
Steel Mill Depot. The nearest Bethlehem distributor or dis- 
trict office will give you full information about Lehigh H. 
And remember to call on Bethlehem for metallurgical 
advice when you have a tool steel problem. 


BETHLEHEM STEEL COMPANY, BETHLEHEM. PA. 


On the Pacific Coast Bethlehem products ore sold by Bethlehem Pacific Coast Stee! Corporation 


Quek 


Typical analys’s: 


¢ Mn Si Cr V Mo 
1.55 0.35 0.40 11.50 0.40 0.80 


Distortion-resistance—Very High 

Abrasion-resistance—Very High 

Machinability—Good 

Shock-resistance—High 

Working Hardness—58 to 64 (Rockwell C) 

Hardenability—Hard surface with deep-hardening 
reinforcement. (Hardening in air insures safety, 


least amount of dimensional change.) 


The Tool Engineer 
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One of Bethiehem's Fine Tool Steels 
4 
| 100 


October 


All These POPE PRECISION GRINDING SPINDLES 
Are Seated Lubrication, Sealed Package Spindles 


is a POPE 6” x 18” Surface 
Grinder Spindle with sealed-in 1 HP 
motor and double row, roller 
bearings. It produces superfine sur- 
face finishes and has the rugged 
ability to rough off surplus metal fast. 
Ask for Data Sheet No. 12. 


2 is an Internal Grinding 
Spindle — one of a wide range of 
sizes and speeds up to 35000 RPM. 
It produces accurate sized, better 


finished holes. Ask for Catalog No. 56. 


} is a Tool and Cutter Grinder 
Spindle for Vee belt drive up to 6000 
RPM. It fits standard grinders. Name 
your cutter and tool grinder and we'll 
send you an outline drawing. 


is a Double-Ended Tool and 
Cutter Grinder Spindle, belt driven 
with twin pulleys for two speeds from 
step pulley on motor. Speeds up tc 
6000 RPM. Fits standard grinders. 
Name your cutter and tool grinder 
and we'll send you an outline drawing. 


is a Surface Grinder and Bor- 
ing Mill Spindle. It comes with 3, 5 or 
10 HP motor running at 1200, 1800 
or 3600 RPM. Ask for Data Sheet Nos. 
16, 17, 18, 19. 


» is a Wheel Head for special 
grinding, boring and other operations 
requiring from 14 to 50 HP and speeds 
to suit your needs. Tell us your re- 
quirements. 


POPE designs and builds special motorized Spindles in sizes from ‘, HP to 50 HP, 
with standard or high cycles, for speeds up to 54,000 RPM. 


These Modern, Sealed Package Spindles Are Now Available For Quick Delivery 


TRADE MARK REG. U.S. PAT. OFF. 


1947 


No. 46 


POPE MACHINERY CORPORATION 

ESTABLISHED 1920 
261 RIVER STREET « HAVERHILL, MASSACHUSETTS 
BUILDERS OF PRECISION SPINDLES 


re 


101 


SEALE 

N | 

Buy SPINDLES, Too, The MODERN Way | 


“—. 


/ Just what the name implies °° 


e Precision in jaw adjustment to within 
.0OL” concentricity. 


© Quick, positive lock with the safety 
and rigidity of a solid jaw. 


YY e Utmost simplicity with few sturdy 


parts. 


e Maintained accuracy because there 


little or no wear in operation of 
- “Accraloek”’ units. 


An exclusive feature of 


CUSHMAN 
POWER, CHUCKS 


Write for Catalog PO 62 


THE CUSHMAN CHUCK COMPANY, HARTFORD 2, CONNECTICUT 
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vers and Roots of Numbers 
umferenecs and Areas of Circles 
es and Spheres 
and Polygons 
Numbers and Factors 
position of Formulas 
nd Proportion 
itage 
gati 


n 
netical and Geometrical 


Numbers 


ic Logarithms 
ulation of Plane Figures 
lation of Solids 
us or Guidinus Rules 
ts of Cylindrical Tank 
any Level 


el 
i Equivalent Squares 

n of Triangles 

i] Trigonometric Functions 

thms of Trigonometrical 


nections 
1etrical Propositions and Problems 
jard Mathematical Signs 
urd Engineering Abbreviations 
irds for Drawings 

f Indicating Surface Finish 


sition and Re 


solution of Forces 
anical Powers 
r of Gravity 
ts of Inertia 


Force and Work 
(,yration 
fuga) Force 


f Safety 


tors 


Subjects Covered in 


Strength of Metals and Other 
Common Materials 
Moments of Inertia Tables 


Screw Thread Syste 


MACHINERY'S Handbook 


Measuring Screw Threads 


Kourls and Knurling 
Jigs and Fixtures 


Allowances and Tolerances Grinding, Polishing 
Punch and Shear Frames for Pl “its Standard Grinding Wheels 
Section Mod i Moments of Inertia Standard 4 4 Tolerances Lap and Lapping 
Propertic fts, Standard Pipe, for Screw Threads Cutting Speeds and Feeds 
and St Shape Measuring Ta a Angles Tool Grinding 
Beam Formulas Rules and s gS Cutting Fluids 
Struct Timbers American Standard Ga Iron and Steel Manufacture 
Streng ( mns Tapping a rhr ( ® Pool and Structural Steels 
Streng Flat Plates Change Gear Ra Hardness Testing 
Strengt f Cylinders yh ad Milling Casting Die-casting 
Riveting and Riveted Joints Thread Gr ing Forging Welding 
Wire and Sheet-Metal Gages Thread Rolling Soldering, Brazing 
Wire I Change Gears for H al Milling Heat-treatment of Steel 
Spring Desig Dividing or I ing Compositions of Alloys 
Streng Shafting Taps and T ing D Coloring Metals 
Friction Mi g Cutters Weights of Materials 
Design of Plain Bearings C r Grinding Hea 
Standard Ball and Roller Bearings Re etrs—Twist D Properties of Air 
Lubricants ( erbores——Boring Bars Hydraulics 
Keys and Keyways St lard Tool Sha | Toolposts Pipe and Pipe Fitting 
Clutche iplings Forming 1 Laites and Cements 
‘rict Pu es and Di Standaris for Electric Motors 
ig? i Broaching Motor aracteristics 
1] File M r Dri for Machine Tools 
1 Steels for Tools Manufa ri ant Appraisal 
Bevel, Sy Bevel and Hypoid Gearing Standard Tapers Weig ’ M res 
1 


anetary Gearing 


(ap-screws 


Nails, Spikes 


“Bible” of the Mechanical 

industries—Used Throughout 
the World by Designers and 
Builders of Everything Mechanical 


HANDBOOK 


Do you create, on paper, machines or mechanical devices of any kind? Or is your job in 
the shop where the blueprinted design is actually constructed? In either case, you know 
that both design and construction must conform more or less to certain established 


standards and practices. 


MACHINERY'S HANDBOOK contains this fundamental 


infor- 


mation. And when you own the 13th Edition you will have this great reference book in 
the most complete and useful edition ever published. This Handbook includes all the 


valuable features of earlier editions, 


with the most recent machine-designing and 


machine-shop data available—1911 pages, 96 pages more than the 12th Edition and 


319 pages more 


1911 Pages 
1367 Illustrations 


$6.00 


October, 1947 


than the 9th Edition, to cover 


important 


ORDER FORM 


'S HANDBOOK, for which | enclose 


THE INDUSTRIAL PRESS 

. 146 Lafayette Street, New York 13, N. Y. 

1 Send me the 13th Edition of MACHINERY 
! $6 in check or money order. (Although all 
' greatly, we are maintaining the old price.) 


new developments. 


production costs have increased 
Canadian or overseas postage, 55¢. 
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DIAMOND TOOLS 


30 to 50% Longer Tool Life 
is obtained with the JKS 
STA-KOOL Tool because of 


its internal ducts and fins which permit quan- 


tities of coolant to circulate in and around the 
setting. Temperature is thus kept well below 
the danger line, increasing diamond life. Avail- 


able for practically all makes of machines. 


DIAMOND TOOLS 


Resetting Costs are Elimi- 


nated in straight dressing op- 
erations with the use of JKS 
SMITITE Tools. Carefully selected, small 
stones are set for life in matrix that slowly 
wears away with the diamonds. Fresh cutting 
edges are always obtainable by a simple turn of 
the cool, until che diamonds are entirely 


consumed. 


For further information on the above tools or 
the complete JKS line of diamond tools, write 


157 Chambers St., New York 7, N. Y. 
6400 Tireman Ave., Detroit 4, Mich. 


. @ .003" diameter wire? 
. parts weighing hundreds of pounds? 
. sheets only .00%” thick? 
. internal surfaces of cylinders? 
. individual constituents of alloys? 
. gear teeth on the pitch line? 
You can find the answers to these and 


many other such questions at our Booth 
No. 938 at the Metal Show. 


VISIT OUR 
EXHIBIT 


BOOTH No. 


CHICAGO 938 


WILSON asco 
& 


/ 
MECHANICAL INSTRUMENT CO., INC. 
AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. 


230-H PARK AVENUE, NEW YORK 17,N.Y. trace 
MARR 


BUSHINGS 
GAGES 


available for prompt delivery. 


Write today for particulars 


ECONOMY TOOL & MACHINE C0. 


WEST ALLIS 14, WISC., U.S. A. | 
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s a tread pin, 18 in. long by 
lia. Material is SAE-1045 
lled steel. Requirements 

0-55 Rockwell “C” at sur- 

1¢-in. depth of case, without 


core structure, 


ng 


Manulacturer is 
U. S, ARLE 


Pottstown, Pa, 


SURFACE HARDENED T0 52 R“‘C” by High-Frequency Heating 


This tread pin is an example of one advantage of high-frequency heating—obtaining a 
uniformly hard surface and ductile core without resorting to alloy steel or carburizing. 
Pins are progressively surface hardened to 1/8-inch depth at 6 inches per minute while 
rotated at 30 rpm. Surface is heated to 1550°F and immediately water quenched. 
A surface hardness of 52 to 55 Rockwell “C” is obtained, while core remains at 


7.y iG approximately 20. Warpage, over the 18 inches, is 1/32 inch or less. No finishing is 


required because of negligible scale. Working conditions are clean and cool, and since 


operation is automatic, an unskilled operator can produce excellent and uniform results. 
, . The heating coil was developed by Lepel Laboratories for use with a 30-kw spark-gap 
The same Lepel Spark-gap Con- 
converter. Manufacturer developed the motor-driven carriage. mounted on a Lepel 
these processes, usually with ad- quench tank, which provides the progressive feeding and rotation of the pin. 

vantages similar to those given 
in this advertisement. Often this 


If vou have any operation—on ferrous or non-ferrous materials —which you suspect can be 
unit will prove substantially more 


: : handled by high-frequency heating, let us make a preliminary check. If at all promising, our 
economical than any other high- 

frequency generator—particular- 
ly when heating non-ferrous or obligation; inquiries are treated with strictest confidence. 


engineers can run tests, on samples you supply, and report just what can be done. There is no 


non-magnetic materials. Chang- A letter to us will bring you, as you prefer, more information ora call by a representative. 
ing from one job to another can 


; gies Any description of part or process may enable us to furnish, immediately, specific helpful 
he done in les- than 5 minutes. 


data, You can help us by mentioning this advertisement. 


HARDEN SOLDER BRAZE MELT —/ 
HIGH-FREQUENCY HEATING UNITS 


FL HIGH FREQUENCY LABORATORIES 
39 WEST 60th STREET, NEW YORK 23, N. Y. 
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Made To Fit 
Any Machine 


Furnished with male or fe 
male taper, straight, thread 
ed or special shanks to fit 
any machne used for tap 
bs ping or reaming. 


- 


Causes Oversize 
~ and Bell-Mouthed Holes 


One of the most common causes of oversiz, 
and bell-mouthed holes in tapping an 
reaming is carelessness in lining up th: 
spindle with the work. 


Such carelessness is no longer serious, however—becaus« 
by using a Ziegler Floating Holder which automatically 
compensates for spindle misalignment of as much as 
1/32” radius or 1/16” diameter, work can still be turned 
out to the finest tolerances in spite of inaccurate set-up 


Instead of writing off spoilage losses day after day on 
tapping and reaming jobs, why not put an end to them 
by changing over to Ziegler Floating Holders? You'll find 
that they‘ll repay their cost in a remarkably short time 


mes W. M. Ziegler Tool Co. 
1930 Twelfth St. 
Detroit 16, Mich. 


Boyar-Schultz Profile Grinders save time in grinding inside and 


outside contours, irregularly shaped profiles, die clearances and 
many other difficult grinding tasks. 

Boyar-Schultz No. 2 Profile Grinder—A heavy duty floor model 
available with single or dual spindles which turn at 10,000 R.P.M. 
with vertical oscillations. Rapid stock removal even with wheels as 
small as '©” diameter. Uses wheels '2” to 3”. 

Boyar-Schultz No. 1 Profile Grinder—Bench model. Spindle speed of 
20,000 R.P.M. with vertical oscillations. Accommodates wheels 4” 
to 1” diameter. A highly efficient tool that performs in minutes, 
much of the work that formerly required hours. 


BOYAR-SCHULTZ CORPORATION 


2104 WALNUT ST. CHICAGO 12, ILLINOIS 
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CARBON 
TOOL 
STEELS 


COLD 


WORK 
STEELS 


THE 


TOOL STEEL 


HOT 
WORK 
STEELS 


SHOCK 
RESISTING 
STEELS 


FOR YOUR Judividual REQUIREMENTS 


Send fer 


THIS LATEST 
HANDBOOK ON 


A-L TOOL 
STEELS 


Complete shop data on the prop- 
erties, uses, forms, sizes and 
methods of handling every mem- 
ber of the extensive Allegheny 
Ludlum family of Tool Steels— 
170 pages, handily pocket-sized 
and indexed for easy reference. | 


Write for it today—on your com- | 
pany letterhead, please. | 


ADDRESS DEPT.... TE-58 


October, 1947 


N° more using a tool steel that 
merely comes close to your 
actual requirements. 

Now you can select the steel that 
fits each of your needs exactly— 
gives you better, faster perform- 
ance or longer tool life. There's 
sharp emphasis on cost-reduction 
today—and in the broadly varied 


Tolle 


PORATION - G 


line of Allegheny Ludlum Tool 
and Die Steels you'll find a type to 
fit each one of your machine op- 
erations like a hand in a glove— 
the right tool steel that can save 
money for you. @eIt doesn’t cost a 
thing to let our Service Engineers 
check your tooling set-ups with 


you—why not call us in? 


7 EER 


nn 
gn £2, Fd. 
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Wendt-Sonis Standard Car- 
bide Tools are available in 
a wide variety of types 
and sizes. 


cost 
CUTTING... 
HPP CUTTING 

JOBS 


13 standard Wendt-Sonis carbide tipped tools will 
perform over 80% of your tool bit operations. 
Wendt-Sonis standard tool bits can be supplied with 
any grade of carbide required. 


Standard Wendt-Sonis tool bits are stocked in Car- 
boloy and Kennametal grades of carbide for universal 
machining operations. 


Nationwide sales and service organization of estab- 
lished W-S distributors stocks a complete line of 
W-S standard products. 


W-S standard tool bits are “Color Marked’ for easy 
identification as to use on steel or non-ferrous mate- 
rials. All shanks are rust resistant—also heat-treated 
for greater rigidity. Cutting edges are diamond 
ground for longer wear and better finish. Use W-S 
Carbide Tools to increase your production . . . com 
bat rising costs! 


Free/ NEW CHIP-BREAKER CHART % 


Contains illustrations of chip-breakers, grinding instruc 

ons, and recommendations for their use. Chart size 

with handy tab for wall hanging. To get FREE chart 

WRITE: Wendt-Sonis Company, Hannibal, Missouri or 

580 N. Prairie Ave Hawthorne, California; also 

Wendt-Sonis Chicago Warehouse, 1361 West Lake Sr., 


Chicago, Illinois 


WENDT’ sonis 


CARBIDE TIPPED CUTTING TOOLS 
BORING TOOLS © CENTERS * COUNTERBORES © SPOT- 
FACERS © CUT-OFF TOOLS * DRILLS © END MILLS 
FLY CUTTERS © TOOL BITS © MILLING CUTTERS « 
REAMERS © ROLLER TURNING TOOLS © SPECIAL BITS 


3 can TWIN BEND 


With Two DI-ACRO BENDERS 


A difficult production problem of forming two bends in a 
long length of tubing was solved by “teaming up” two DI- 
ACRO Benders as illustrated. This dual-forming arrange- 
ment saved installation of special machinery. Two accur- 
ately formed bends are obtained in one operation—with- 
out distortion of the tube and at a cost competitive to power 
operated equipment. More than 300 pieces are completed 
per hour—600 individual bends. 


“DIE-LESS DUPLICATING" Often Does it Quicker WITHOUT DIES 


Thisis but one example of how DI-ACRO precision machines 

Benders, Brakes and Shears—can accurately and economi- 
cally duplicate a great variety of parts, pieces and shapes, 
dio Write for catalog—‘“* DIE-LESS DUPLI- 
CA’ ° 


€ DI-ACRO is pronounced “DIE-ACK-RO"’ 


- 375 EIGHTH AVENUE, LAKE CITY, MINNESOTA 


~ 


HEAVY BEVEL 


MARKING 


PURPOSE STAMPS 


Here are the most widely known and most 
practical stamps for all marking purposes 
Made of MECCO alloy steels which elimi- 
nate dangerous spalling and mushrooming— 
in character sizes from 1/32” up. Impres- 
sions are deep and clear cut. 


e NO SPALLING 
NO MUSHROOMING 


@ 25% TO 50% MORE 
SERVICE 


e LESS FATIGUE 


WRITE FOR LITERATURE 


QNNINGHAM 
SAFETY STEEL STAMPS 


169 E. Carson Street Pittsbu-gh 19, P 
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AND A LIFE OF 


These parts were made 
with a Cromovan six sta- 
tion punch and die from 
-032 cold rolled coils on 
slide feed fully automatic 
press. They were pro- 
duced by Publix Metai 
Products, Inc., N. Y. 


This CROMOVAN DIE was used in the production 
of housings for the tilt mechanism of venetian 
blind hardware. Its performance attests again 
the high quality and desirable characteristics of 
Cromovan die steel for high production, accuracy 
and unusually long life. 


STEEL & CARBIDE CORPORATION 


McKEESPORT. PA. » NEW YORK + HARTFORD + PHILADELPHIA + PITTSBURGH + CLEVELAND + DAYTON + DETROIT + CHICAGO + LOS ANGELES 
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ACME BENCH NUPLA MALLETS 


| 
| 
\ j 
Mallet Tips give you tough, resilient an 
The practically indestructible Acme Vise gives you many Nupla fallet Tips give ous : and selj seating 
qualities that no other mallet possesses. Made in three grad 
6 S”—Soft, “M”’—Medium, “T’—Tough. 
4 1. Light or heavy duty. 3 Will not mar machined or delicate surfaces. 
me 2. Made in sizes from 2” to 6”. 2. No “Flying Particles” to endanger workmen's eyes. 
= 3. No side twist. A No sting, vibration or rebound. 
1. Even, central pull. 4. No explosion or fire hazard. - 
* 5. Greater holding power. 5. Can be had non-conductor of electricity. 
6. Totally enclosed body. (specify when ordering) 
% 7 Interchangeable ground jaws. “A Mallet for Every Purpose and A Purpose for Every Mallet 
5 VISES AND MALLETS CARRIED IN STOCK...... WRITE FOR CATALOG 


ACME TOOL COMPANY 


75 WEST BROADWAY NEW YORK 7, N. Y. 


Designers and Builders of Hot and Cold 
Swaging Machines, Hammering Machines, 
Sensitive Drills, Multiple Spindle Drilling 
and Tapping Machines, Jigs, Fixtures, Tools, 
etc. Contract Swaging and Machine Work. 


Rotary Swaging on new-design Langelier Swaging Machines is ECONOMICAL 
because no material is removed during swaging operation .... PRACTICAL 
because swaging improves grain structure of metal, increases its tensile strength, 
elastic limit and hardness, and the finish is smooth, to size, and straight . . 
RAPID because production ffom a Langelier Swaging Machine in almost every case 
» ereater than turning or other forming operations. Timken-mounted spindle reduces 
power consumption, lengthens life 
of parts, and provides close con 
centricity between revolving spin- 
waa dle and circle of head rolls 
Investigate! 


TYPE D and E 
SWAGING MACHINE 


Head is water-jacketed for hot or cold swaging. Spindle 
mounted on Timken roller bearings. Head construction 
with fixed ring or revolving cage is optional. Can be fur- 
nished with or without holder. Machine as shown here is 
equipped with hydraulic feeding mechanism and hydrauli: 
work clamping jaws. Adjustable dogs vary length of quick 
advance and swaging feed to suit requirements. Return i< 
automatic. Capacity, tubing: Type D, 144”. Type E, 1". 


DRILLING AND SWAGING SPECIALISTS 
FOR OVER 50 YEARS . . . INCORPORATED 1887 


LANGELIER MANUFACTURING COMPANY, PROVIDENCE, RHODE ISLAND 
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Ready for mounting the Dies 
on Specification 


Additional machining may be speci- 
Mill Die Seats tied on any ‘“‘special’’ including M-K 
and A-S sets which can be ordered 
directly from the Danly Catalog. 

This Danly service is especially val- 
Drill Mounting uable on large sets. Milling, drilling 

and boring operations, so easily han- 
Holes died here may cause difficulty in the 
die shop or your own tool room where 
equipment is not specifically suited 
to large work. 
“Mill die seats and recesses; drill mounting holes; Investigate this time saving and cost cutting 
mill mounting pads.’’ The work performed on the service. On your next special die set order consider 
set shown here is an example of the machining Danly’s service for those 


and Recesses 


operations that Danly can do for you while your ‘‘extra’’ operations that 
die set is in process. In many cases this necessary can be handled here. 
machining can be done on the same setup as stand- Your die set will be 
ard operations on the die set, thereby minimizing delivered ‘‘ready for 
setup and handling time. mounting the dies."’ 


DANLY MACHINE SPECIALTIES, INC., 2100 So. 52nd Ave., Chicago 50, Ill. 


Detroit 16, Michigan Philadelphia 44, Pennsylvania Milwaukee 2, Wisconsin 

1549 Temple Ave., Cherry 6666 18 West Chelten Ave , Victor 40011 111 East Wisconsin Ave., Broadway 1644 
Rochester 4, New York Long Island City 1, New York Ducommun Metals & Supply Company 
6 Commercial St., Main 2554 47-28 Thirty-Seventh St., lronsides 6-8080 4890 So. Alameda St 

Cleveland 14, Ohio Dayton 2, Ohio Los Angeles 54, California, Kimball 0181 
1550 East 33rd St.. Express 0300 990 E Monument Ave., Fulton 6651 
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Is HEAVY OVERHEAD Increasing the 
COST of your FINISHED PRODUCT? 


Ler us help you reduce yo 
finished product costs. 


Because our shop is exceptio: 
ally well equipped and manned we ca 
give you rapid precision production : 
an economical cost. 


Anpersons, INC., IS NOW m: 
chining production parts for manufa: 
turers of farm equipment, aircra! 
components, communication and aut: 
motive equipment, machine tools, and 
food machinery. Send us your inquiri: 
on production machining. They wil 
receive prompt, efficient service. 


Manuracrurinc FACILITIES 
INCLUDE THE FOLLOWING MACHINES 
AVAILABLE FOR PRODUCTION: 


GRINDING—Blanchard Grinders 
Horizontal Surface Grinders; Interna! 
Grinders; Cylindrical Grinders; Cen 
terless Grinders; Tool Grinders. 
MACHINING—Engine Lathes; Shaper; 
Doall Band Saw; Drill Presses; Tap 
ing Machines; Bench Lathes; Turret 
thes; Hand and Universal Milling 
Machines; Rockwell Testing and Pre- 
cision Measuring Equipment. 


> Andersons. Ine. 


2325 NELSON ST., CHICAGO 18, ILL. 
Republic’s thread plugs are 


checked on a specially built 
instrument known as the GAMMONS 
drunken lead checker, which 

reads directly to .0001. REAMERS« 


**Drunkenness” in setting plugs 


makes proper adjusting of the Originators and 


rings almost impossible as a Manufacturers of 


‘jump’ will be noted as the Helical Reamers 


age and End Mills 
ring is set to the master. 


Republie’s gages with **THAT 
UNSEEN EXTRA QUALITY” 


Helical Taper 
cost no more. 


Pin Reamers 
Shipped by 
Return Mail 


RELY ON REPUBLIC 


The 
CAMMONS-HOAGLUND 


Company 
DETROIT 21 » MICHIGAN 400 MAIN STREET, MANCHESTER, CONN. 
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FLOOR SPACE: 16 SQUARE FEET 


The question behind any automatic Lathe ifs: 


cam increahe production at Lowe. ust cost? 
With the Turnetlathe, we tay Yel 


Greatly increased hourly pay of ma- 
chine operators upsets time study men 
and shakes up cost accounting. One 
method whereby operations can be prof- 
itably balanced is to use a machine 
that INCREASES PRODUCTION AT A 
LOWER UNIT COST. P. & J. Automatic 
Turret Lathe, newest addition to a long 
line of automatics designed for profit- 
able production, is built to give the 
HIGHEST PRODUCTION PER OPER- 
ATOR. Known as the 3-U Automatic 
Chucking and Turning Machine, it is an- 
other demonstration of superiority over 
hand machines, both as regards to the 
quality of the finished product and in- 
creased output, as well as to a corres- 


ponding reduction in the labor costs for 
producing the work. There are 48 
changes of speed between 36-711 RPM 
and 73-1445 RPM. These speeds are 
arranged in six sets of four automatic 
changes. The feed gearing is driven 
from the spindle, causing the feeds to 
vary directly with the spindle speed. 


There are 24 feeds arranged in geomet- 
ric progression, and there are three au- 
tomatic variations of feed. The P. & J. 
3-U Automatic is not an experiment: it 
is a full-fledged member of the P. & J. 
line of automatics, already living up to 
its manufacturers’ claims on the indus- 
trial firing line. 


Potter & Johnston Machine Co., Pawtucket, R. I. 
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DYKEM STEEL BLUE 
A STOPS 
5 wi LOSSES 
Uy making dies 
| 0) = & templates 
4 Sim rush on r 
c+ for the layout in a With DYKEM Steel Blue" 
F2 dark blue background 
— oy 2 Write for full information 
THE DYKEM COMPANY, 2303D North 11th St., St. Louis 6, Mo 
3 In Canada: 2466 Dundas St. West, Toronto, Ont. 
4.40 | = 
ga. a + | 
coe. 
2 3I =z | 
9 OG Oo | Free Lance Writer, Editor, Planner 
S if = Oz 
Good technical copy—ghost” or “regular” 
— seo | | 
a. 2. £D2 o OE Your office or mine 
Va C. F. WORFOLK Algonac, Mich. 
¢ é | (Algonac is near Detroit) 
5 ats §u2 
3 o REED Triple-Die 
= | yc SHELL 
4 | Part: SPARK 
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£ = VU 25 T EL 
©5 € Material: 
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ON THESE 


SCULLY-JONES 


Now you can buy the famous Scully-Jones 
precision-built, true-running, long-life centers 
for about One-Half to Two-Thirds of the 
former prices! 


All Scully-Jones Centers, from the smallest 
to the largest, are ground to a concentricity 
of .0002”. Furnished in Morse, Brown & 


Sharpe, and Jarno Tapers. 


Scully-Jones Solid High-Speed Steel Centers 
are made from Tungsten H. S. Steel, (18-4-1 
analysis) heat-treated to 63-64 Rockwell 
“C”. Now priced comparable to centers 
that have only high-speed steel points with 
tool-steel shanks. 


Equip your Lathes, Grinders or Special Machinery 
with these centers at Reduced Prices. 


OTHER SCULLY-JONES CENTERS—(1) Solid High-Speed Steel 
Half Centers. (2) Stellite-Tipped Centers. (3) Tungsten 
Carbide-Tipped Centers. (4) Special Centers made to your 
requirements. 


For complete information refer to pages 302-307 of | 
Scully-Jones Engineering Manual 500, or write for a list of 
tapers at these reduced prices. 
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ON ALL POPULAR SIZES 
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STEEL CENTERS 


CARBON STEEL | 
CENTERS 


HUCED 
* 


29 


/O 


IGH-SPEED 


ARE YOU PLANNING 


Send us your drawings 
and specifications. We will 
quote promptly and can 
meet early delivery dates, 
thus preventing delays in 
your production schedule. 


ror 
> 


Valuable Chart, showing Safe 
Work Load for Centers. Write today 
for your FREE copy; no obligation. 


1915 SOUTH ROCKWELL ST., CHICAGO 8B, U.S.A. 
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Al SEALED 
PRECISION 


hi BALL BEARING 
CONSTRUCTION 


ROTARY BUSHINGS 


S FOR DRILLING, CORE DRILLING, 

#, GEAR BLANKS ARE TURNED ACCURATELY AND ROUGH AND FINISHED BORING 

mt SPEEDILY ON The inner race of the GATCO bushing rotates with the 
3 tool, piloting the tool accurately below or above the 
Re: “BAIRD” AUTOMATIC CHUCKING work—or both. 

- MACHINES Eliminates expensive tool construction—Reduces tool 


wear—Prevents seizure and pilot breakage—Especially 
adapted where precision is required. 


Here is shown a “Baird” No. 76H Chucking Machine, Write for full information and prices 


set up for turning, facing and boring gear Blanks 
. made of a Special Cast Iron having a Rockwell hard- GIERN & ANHOLTT TOOL Co. 
A ness—85—90 B Scale. t. Elliott Avenue * Detroit 7, Michigan 


The O.D. is finished turned to 6.800 plus or minus 
.001 and both faces are finished to 1.000 width, 
plus or minus .001. 


The Hole is finished bored and reamed .750 diame- 
ter to plug gage and is concentric with the O.D. 
turning within .001 total indicator reading. 


is 


Largest 
Sawing 
Capacity 


The work is held in Standard “Baird” Three Jaw i?) 
Contracting Chucks, using stud type jaws for gripping. 
(The Spindle Turret is shown partially indexed to 
better illustrate the method of chucking.) 


This gear is completely turned as shown to the 
required accuracy at the rate of 55 pieces per hour. 


Selection of a spindle speed for each position, : 
which is a special Baird Feature, permits high Spindle 
speeds in the finishing positions where carbide tools 
are used to produce the fine accurate surfaces 


MARVEL No. 18—18" x 18 MARVEL No. 24—24° x 24 
Designed and developed to bring true accuracy and economy 


required. to sawing big work up to 24” x 24". In hundreds of metal work- 
ing plants from coast to coast, these giant saws have proven 

When you have Turning Operations that should themselves to be the best cut-off equipment for the biggest 
be done profitably and toughest steels. There are nine other types of MARVEL 


saws to meet every sawing need. Write for our catalog and 
give us an outline of your work. We will recommend the right 


“ASK BAIRD ABOUT IT.” MARVEL saw for your work. 


THE BAIRD MACHINE COMPANY 
STRATFORD, CONN. 


ARMSTRONG-BLUM MFG. CO. 


“The Hack Saw People’’ bd 
5700 Bloomingdale Ave. Chicago 39, U.S.A. 
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AND 


The broach engineer, from long experience, determines 
the design and the machining cycle in which the broach 
is to be used. The craftsmen using the most modern 
equipment put that design into steel. 


Here are two highly successful Red Ring broach 
projects. The first is a fine pitch involute form 
broach to make the shaving dies for the gear 
teeth of a camera shutter lever winder. Toler- 
ances on involute form, tooth spacing, tangent 
radius on top of gear teeth and width of space 


at minor diameter were held to a tolerance 
of less than .0002”. The second project is a set 
of broaches used to produce the tooling for a 
cycloidal gear tooth pump. Here, four broaches 
are used because of the length of the part and 
the amount of metal that had to be removed. 


.007—Full Radius 


83 Involute Spline 
60 
1.38333—P.D. 
25°—P.A. 
.02418—Cir. T.T 
1.253726—B8.C.D. 
1.4145—O0.D. 
1.330 1.D. 


5600 ST. 


1947 


JEAN 


DETROIT 


13, MICHIGAN 


NATOR At ELLIPTOIC 


MAKING 
_ SUCCESSFUL NALOY BROACHES = 
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ni | | | 
toes 
, | 00488 | 
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A WAME TO REMEMBER 


WHEN YOU THINK OF Detter LATHES AND SHAPERS 


NO ADVANCE 


IN PRICES 


During the war years, prices in 
general advanced more than 
40%. During the same period, 
logan Lathe prices averaged 
approximately 15% increase, 
in spite of improvements in 
design and construction. Our 
enlarged plant, equipped with 
the most modern machinery 
makes for production savings 
which are passed on to the 
users of Logan Lathes. That is 
why even with recent material 


Quick Change Gear 
4 Cabinet Lathe 


Swing Over Bed, 
A, Distance between 
Centers, 24". 


and labor cost increases, 
logan Lathe prices remain 
unchanged. 


Logan Lathe 


prices start at $159.50 


LOGAN LATHES 


SAVE MONEY 


Price naturally, has a bearing on the lathe you buy. Yet the low Logan price tag Is 
only a one-shot saving. It is multiple, on-the-job savings, as well as price that makes 
Logan the lathe of true economy, 


Logan on-the-job economies result from the way the Logan Lathe is designed and built. 
For example, due to its ball bearing spindle mounting, the Logan Lathe is ready for 
any operating speed from 30 to 1450 rpm, with no bearing adjustment. V and flat 
bed ways are machined to within .0005” of parallelism. Headstock bearing faces are 
held to an accuracy of .0005”. Rugged, massive construction is combined with this 
accuracy, and vital wear points are protected by self lubricating bronze bearings. 
Consequently, even after years of constant use, a Logan Lathe retains power for heavy 
cuts, speed for low cost parts production, and accuracy for exacting tool room work. 
In many plants, batteries of Logan Lathes handle all medium and small work, saving in 
power costs, set-up time, and reduced rejects. In any shop, large or small, Logan sus- 
tained accuracy and versatility save time, materials, labor and money. See the com- 


LOGAN 7° SwApEe plete line of Logan Lathes and Shapers at your near-by Logan dealer's, or write direct 
for catalog information. 


WOOLWORTH BLDG. 550 W. WASHINGTON BLVD. 1672 MISSION STREET 700 COMMERCE ST 
DISTRICT OFFICES: NEW YORK 7, N. Y. CHICAGO 6, ILLINOIS SAN FRANCISCO, CALIF. DALLAS 2, TEXAS 

CORTLAND 7-8024 CENTRAL 1246 UNDERHILL 6682 CENTRAL 4075 

LOGAN ENGINEERING CO. CHICA 
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OW... Mark Your Name Plates 


7~2\, \ co 


‘ = 


Those blank spaces on your Name Plates can be 


filled in quickly and economically with serial num- 


bers, lot numbers, dates, operating data, etc., with 
a Matthews Name Plate Stamping machine. Your 
name plate—and your product—will be enhanced 


by the neatness with which it is done. 


Stamping machines are available for efficient in- 
tegration in almost any production process or 
technique. If your need calls for a device other 
than those already made, we will be glad to engi- 


neer one to meet all your requirements. 


Dies for letters, numerals, special marks and de- 
signs can be supplied to your order. For detailed 
information, write for Supplement E. 


JAS. H. matte EWS & CO. 


3923 FORBE STREET 


13, PA. 


‘District Seles Offices: Cleveland Cincinmati Dallas 
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Ingenious New | 


Technical Methods 


To Help You Simplify Production 


New Automatic Device Provides 
Up-to-the-Minute Visual Record 


The new CHART-O-MATI(¢ 
provides an instant visual record 
of all production, shipments, pur- 
chases, absenteeism, etc. Avoids 
inventory surpluses. Guides pur- 


chasing department giving con- 
stant picture of all parts and 
supplies on hand. Requisitions 
can be made direct from chart. 
Information from all depart- 
ments transmitted to operator 
by Telautograph permits in- 
stant recording on CHART-O- 
MATIC. Does away with big 
wall charts and card-systems and 
tedious, time-consuming search 
for data that is often far from 
current. With the CHART-O- 
MATIC, the complete activities 
of the entire plant can be deter- 
mined in an instant. 


The New Chart-O-Matic 


The entire unit is easily port- 
able and operates from 110 volts 
current. Chart rotates in either 
direction by finger-tip control. 
Speed may be governed by rheo- 
Stat. 
New devices are proving their 
worth in saving time and reduc- 
ing nervous tension on the job. 
And modern plants throughout 
America are finding that chewing 
gum on the job helps relieve mo- 
notony and helps to keep work- 
ers alert. Thatis why more plants 
every day are making W rigley’s 
Spearmint Gum available to their 
employees. 


Complete details may be obtained 
from Spiral Mfg. Corporation, 3612 
N. Kilbourn Avenue, 


Chicago 41, 
Illinois. 
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STANDARD and SPECIALIZED 


GAGES To protect your con 
- stant investment in increasingly cost! 
. labor and materials, keep up to date on 


Gages. Axelson offers standard Gage: 
from stock and will take care of your 
specialized needs. 


Acme Taps and other special tools are 
available to your order. Made under most 
modern and scientific conditions, Axelson 
Gages offer long life and minimum wear. 


(@XELSON GAGES 


AXELSON MANUFACTURING CO. 
6160 So. Boyle Ave. (P.O. Box 98, Vernon 
Sta.), Los Angeles 11, California, U.S.A. 

THERE IS NO 


40% 
and 


on Your 


SMALL TOOL COSTS 


| Straight Shank tools cost less than taper 
shanks—use Glenzer DRIVERS for the tapers— 

| reduce tool chasing and costly down time. 

Lost production time now counts up faster than 

; ever, with higher labor rates. 


Proven on Production Jobs 
for Twenty Years 


Ford, General Motors, Chrysler, General 


Electric, Westinghouse, International Har- Save three ways with Grand 


7 vester, Caterpillar Tractor—many others have Rapids No. 10-B Combina- 

been using these Glenzer Sleeves consistently tion Tap and Drill Grinder: 

4 since World War |. In many plants they are 1. Lower first cost; 2. Less 

specified as standard. maintenance expense; 
ble fi ace. vend 
4 Also Made for Republic Shankless Drills Combination Tap 
| Write for Bulletin G.l. 8-46 and Drill Grinder 


Write for Complete Specifications and Prices 


| VINGSTON COMPANY 
THE GLE N CO., Inc. | Manufacturers of Grand Rapids Grinders 


3 6467 EPWORTH BLVD. DETROIT 10 Wat "3 110 STRAIGHT ST., S.W., GRAND RAPIDS 4, MICH, 
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Some few months back when Latrobe first introduced this remark- 
able new development in high speed and die steels, many users of 
such steels had come to accept carbide segregations as a necessary 
evil. Today their experience is a sound indication of what you can 
expect from Latrobe’s DESEGATIZED Brand Steels . . . steels 
which are free of harmful carbide segregation. 


Latrobe’s sales engineers will be glad to give you the facts on this important 
tool steel development. Write or call your nearest Latrobe representative. 


LATROBE ELECTRIC STEEL COMPANY 


October 1947 
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SPECIFY WIRE TYPE PLUG GAGE: 


Tool Steel 
High Speed Steel 
Chromium Plated Carbolo, 


FoR PROFIT 


lutely essential in such parts as gages, threads, fine wires, 
cylindrical ground work, etc., the Scherr Comparitol will give 


- Wire Type Plug Gages we 
3 originated by the Van Keure 
‘ Co. in 1925. They are now 
almost universal use for gac 
ing small holes. 
. Longer lasting precision an 
lower gage cost are assure 
because the entire 2°’ leng! 
; of the gaging unit can | 
used. When the end becoms 
ung worn, it is ground off and 
. RESISTANT % new ‘section of the origin 
accuracy is moved out f 
use. The wire unit is securely 
atl held in the handle by a sp 
a YJ bushing and a headless se 
A Van Keuren Wire Type Gages are made to Class 
é a = : B accuracy + .00005 on the Go units 
i *® Translates rotating and +.000025” on the No Go units. Closer or 
d wider tolerances can be supplied if desired 
7 é ome to reciprocating mo- On your next order specify VK Wire Plug Gages 
VK Carboloy for long runs because of the enor- 
4 | oR tron in sma I mie mous saving in gage cost. VK Carboloy for fussy 
s chanical device. Sap- jobs because of the infinitesimal gage wear and 
2 insurance that the parts will be within the speci- 
x > a phire faced driver fied limits. VK Tool Steel—High Speed—Precision 
z : Chromium for less exacting jobs. You will be as- 
protects both preces from wear. sured of the best in accuracy, quality and delivery 
= The 160-page Von Keuren Catalog No. 33 gives 
reduces noise and requires no full information on wire type plug gages ond 
a lubricationwhatsoever.any time. other precision measuring equipment. It also in 
* fe . cludes simplified formulas for measuring threads, 
. splines, gears and worms. Your copy of this 
r 7 REFER D-17_SAPPHIRE SHORTS valuable handbook will be sent on request. 
j 
| 
i eo RING GAGES THE CO 
ey 174 Waltham St., Watertown, Mass. 
* Outwearin g Light Wave Equipment Light Wave Micrometers « 
. Gauge Blocks ¢ Taper Insert Plug Gages * Wire Type 
7 steel and carbides | 26th YEAR Plug Gages ¢ Measuring Wires * Thread Measuring 
2 - 100 Wires ¢ Gear Measuring System * Shop Triangles « 
“sy more than Carboloy Measuring Wires * Carboloy Plug Gages 
times. Abrasive 
resistant, dimen- 
- sionally stable. Proved the ab- 
solutein gaging confidence;save 
time, eliminate gage checks. 
THE COMPARITOL 
REFER D-13—SAPPHIRE SHORTS 
% Where inspection accuracy to ‘‘Tenths'’ and better is abso- 


} indisputable results. It can be used by anyone with a few 

PO N TO 0 L minutes’ instruction, can be placed near machines for constant 

} i, spot inspection, as well as used for final inspection. Long- 

| . ° lived patented knife-edge mechanism needs no oiling, has no 

} * Sapphire edges gears, racks, multiple levers, pivots or bearings, no electrical 

. maintain true 2 congections, bulbs or transformers. Thousands in profitable 
. use everywhere. 


alignment, lowest 
possible friction, 
resist corrosion and 


SCHERR DIAL INDICATORS 


Last longer and cost less. Have an exclusive mechanism 
of extra sturdiness, with only three moving parts. No 
quick spinning wheels nor unhardened racks. Furnished 
with standard back or with ball-joint back for setting at 
any angle. Contact points for all needs. With clamp 
holder, extension bar, tool-post holder, in compact metal 
case. 


are easy to clean. 

Here’s another way Elgin Sap- 
phire helps increase salability and 
effectiveness of your products. 


REFER D-19—SAPPHIRE SHORTS 


A WRITE FOR DETAILS AND ULTRA-CHEX GAGE BLOCKS 
ENGINEERING ASSISTANCE | within the grocp of ol shops large snd smal. 


Sets in size for ail budgets. All blocks accurate 
to 5 millionths. Illustrated is the 34-block 
set, giving 80,000 combinations in steps of 
1/10,000”, with optical flat for checking wear. 


<4 


: Low prices allow for constant practical shop 

use in setting tools, checking gages, locating 
¥ PRODUCTS DIVISION ; holes in jigs and fixtures, etc. Many shops use Write for full details on 
2 i . a number of sets, with one master set for ref- the above tools, and for the 
-ELGIN NATIONAL WATCH COMPANY erence. Scherr Small Tool Catalog 


AURORA JLLINOIS 


199-A LAFAYETTE STREET 
NEW YORK 12, WN. 


., Inc. 
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Here’s the Easiest, Quickest saving you ever made! 


Get 


TIMES MORE PRODUCTION 


—without 
extra cost. 


~ IMPLY changing from your present carbide, 

to Improved TECO Cemented Carbide, will STUDY THIS PERFORMANCE! 
cut your turning, boring and facing costs to the ROUGH BORE 
bone. Improved TECO costs no more than ordi- FINISH BORE 
nary carbides . . . but is producing 3 to 10 times Part Machined: Piston Ring (3%" 1.D.) Same 
more pieces per tool. It operates at higher speeds, . 


heavier feeds, removes more metal, gives a 


better finish. Operation: = Rough bore Finish bere 

Try Improved TECO on any carbide job. Run as Machine: Carbo Lathe Same 

usual. Keep accurate check on the extra produc- ‘Depth Cut: 060 te .100” O10 te 012" 

tion you get. Then try it at higher speeds and ° 

4 Feed: 01S 0075 te .010” 

feeds, for an additional surprise. 

os Speed: 225 RPM 225 RPM 

Send us details of your machining problem for vein 

recommendation. Latest catalog and price list 10,000 
Previous carbide: 2,500 2,500 


sent on request. 


R-119-A TECO Blank used. 


TUNGSTEN ELECTRIC CORP. 570 39th ST., UNION CITY, N. J. 
TECO Grade A-1 both operations. 


Branch Office: 403 Western Reserve Bldg., Cleveland 13, Ohio 
Representatives: Indianapolis, Ind., Detroit, Mich. 


Manufacturers of 


TECO CARBIDE BLANKS and TOOLS ae ae 


All standard sizes-and styles. When ordering any 
carbide tools specify ‘‘Teco— no substitute”’ 
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Recessing Tools... 
for GROOVING, RECESSING, BACK FACING 


Adaptable to Drill Press, Boring Mill, Turret 
Lathe, Automatic, Milling Machine, etc. 


1-—SHANK—to fit your machine, 
threaded to driving sleeve 


2—DRIVING SLEEVE—A sliding 
fit to body shank. 


3—STOP COLLARS—Adijust to 


control travel of cutter. 


4—BODY. 
5—CUTTER BLOCK—Travels in 1 
to 1 ratio and at right angle to 
sleeve. 
6—COOLANT HOLE—Permits 
flow of coolant or lubricant to 
cutter. 
7—PILOT RETAINING COLLAR 
Holds ball bearing ‘pilot as- 
sembly to body. 
8 -PILOT—Made to your specifi- 
cations, permits rotation of tool 
or work, 
9—-CUTTER—Made to your speci- 
fications for material and work 
piece. 
Cuts one or more grooves any 
shape or form. Takes cuts at un- : 
usually high feeds. 
No. 1—Cap. %” to 1” Hole; No. 3—Cap. 2” to 3” Hole 
Std. Shank, No. 3 Morse Std. Shank, No. 5 Morse 
No. 2—Cap. 1” to 2” Hole; No. 4—Cap. 3” to 4” Hole 


Std. Shank, No. 4 Morse Std. Shank, No. 5 Morse 


Demagnetizers... 


for easy demagnetizing of tools or parts 


Just pass"the tool or part through the opening of a 6” “Through 
Type’ Demagnetizer and remove to a distance of one or two feet, 
before turning off the current. To speed up production, work can 
be dropped through by gravity. Operates on 110 volts—60 
cycles. No moving parts. fe) 

18” x 24”. 


ther standard sizes from 4” x 94” to 


PROMPT DELIVERY 


Write for Literature 


TOOL COMPANY 


75 WEST BROADWAY NEW YORK 7, N. Y. 


How tight is tight? 


The most practiced hand cannot judge to perfection the 
exact tension of every bolt or stud by touch. That's 
why more and more particular craftsmen are using JO 
LINE torque wrenches. (Ranges to 1600 inch/ pounds 

Wrench shown has 130 different instantaneous torque 
settings. All are accurate within 3% plus or minus 2 
Ibs. Break comes by automatic impulse, unerringly true 
to specifications. The perfect union of parts is speedily 
accomplished, even by the untrained. There are no dials 
to watch so the wrench may be used overhead, or in 
any position convenient. 

Sturdily built, all torque control features are metal 
encased. No other wrenches in this class ore as light in 
weight and as easy to handle as the JO LINE. 

Catalog gives wrench specifications and complete line 
of adaptors. Tables of suggested torque values in various 
kinds of assembly are also given 


"Precision tight 
Means it’s right.” 


JO MANUFACTURING COMPANY 


8442 OTIS ST., SOUTH GATE, CALIF. 
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Crobalt is a hard alloy (containing princi- 
pally chromium, cobalt, tungsten, vana- 
dium, zirconium and carbon), cast in the 
form of tool bits and inserted milling cut- 
ter blades especially developed for high 
speed production. At high temperatures 
(up to 2000 degrees) Crobalt cutting 
qualities remain constant. 


The cutting edges of a Crobalt tool stay 
sharp longer, and thus assure you of much 
greater tool life between grinds. This 
automatically increases production by re- 
ducing “Down-time” ordinarily required 
for changing of tools. Try Crobalt in 
your shop. 


CARBIDE TIPPED 
Inserted Milling Cutter Blades 


Crobalt now fabricates carbide tipped in- 
serted milling cutter blades. Any make of 
tungsten carbide can be furnished. Prices 
for this type of blade are unusually low 
and the product and finish are unexcelled. 
We manufacture blades of all types and 
sizes. Send us your prints for quotation. 
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Index of Tool Engineer Advertisers 


A 
Acme Industrial Co. 
Edward C. Kennedy 
Acme Tool Company a ..110 & 124 
Fred Lange Associates, Inc. 
Ludlum Steel Corp.. 
Walker & Downing 
American Society of Tool Engineers.... 76 
Hugh H. Graham & Associates, Inc. 
C. W. Munger 
Armstrong-Blum Mfg. Co...... 
Ross Llewellyn, Inc 
Axelson Manufacturing Co.............120 


The McCarty Co. 


B 


Baird Machine Company.......... 

2 
Hevenor Advertising Agency, Inc. 

Chas. H. Besly & Co............ 98 & 99 
Evans Associates Co. 

Bethlehem Steel Co.. ..100 
Jones & Brakeley, Inc. 

Boyar-Schultz Corp....... 
C. W. Munger 

pews & Sharpe Mfg. Co. 
Horton-Noyes Co. 

Bullard Company.............. 


James Thomas Chirurg Co. 


Carborundum Company... . 81 
Comstock, Duffes & Co. 

Cincinnati Planer Co....... 
The Bohnett Company 

Cleveland Twist Drill Co. 
Belden and Hickox 

Columbia Tool Steel Co. 
R. J. Skala Co, 

Crobalt, Ine.. ror 
Charles Schweim Co. 

M. E. Cunningham Co. 
Walker & Downing 

Cushman Chuck Co... ‘ — 


Edward W Roboth: im & Co. 


D 
Danly Machine Specialties, Inc.........111 
Behel and Waldie and Briggs, Inc. 
Detroit Broach Co........... 
Charles M. Gray & Associ: ite 
Detroit Reamer & Tool Co..... nocd Oe 
Dudgeon, Taylor & Bruske, Inc. 
Wildrick & Miller. Inc. 
Dykem Company....... 
E 
Eclipse Counterbore Co................ 84 
A. R. Gloster 
Economy Tool & Machine Co........... 104 
Elgin National Watch Co.............. 122 
J. Walter Thompson Co. 
Ex-Cell-O Corporation................. 127 


Holden-Clifford-Flint, Inc. 


F 


Federal Products Corp................. 12 
Williams & Saylor, Inc. 


Firth-Sterling Steel & Carbide Corp... .109 
Ketchum, MacLeod & Grove. Ine. 


Gairing Tool Company... 
A. Hemsing Advertising 
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Gallmeyer & Livingston Co............120 
Wesley Aves & Associates 

Gammons-Hoaglund Co................ 112 

Giern & Anholtt Tool Co...............116 

Gisholt Machine Company............. 9 
The Buchen Company 

J. C. Glenzer Co., Inc. 
Merritt Smith Co. 

H 

Hannifin Corporation............ 
Armstrong Advertising Agency 

Hardinge Brothers, Inc................ 3 
Taylor Ward, Inc. 

Haynes Stellite Company.............. &3 


Unit of Union Carbides & Carbon Corp. 
J. M. Mathes, Inc. 


Heald Machine Co............ 
Rickard & Company, Inc. 

Holo-Krome Screw Corp...............128 
R. H. Young & Associates 


J 


Jo Manufacturing Co................. 124 
Lockwood-Shackelford Advertising 
Agency 
kK 
Kent-Owens Machine Co.............. 90 


Beeson-Faller-Reichert, Inc. 


L 
Langelier Manufacturing Co......... .110 
Latrobe Electric Steel Co............... 121 
Advertising Agency of Wm. Cohen 
R. K. LeBlond Machine Tool Co...... 


Perry-Brown, Inc. 
Lepel High Frequency Laboratories, 


G. M. Basford Co. 
Legan Engineering Co................. 118 
Raymond C. Hudson’& Associates 
Lovejoy Tool Company, Inc............ 79 


Henry A. Loudon—Advertising 


M 
Jas. H. Matthews & 
Cabbot & Coffman, Ine. 
Metal Cutting Tools & Mfg. Co........ 74 
Rolfe C. Spinning, Inc. 
Michigan Tool Company............... 8 


Denham & Company 


Morse Twist Drill & Machine Co....6 & 7 
Sutherland-Abbott 


N 

National Broach & Machine Co......... 117 
Witte & Burden 

National Tool Company............... 89 
William Ganson Rose, Inc. 

New Britain Machine Co............... 
Inside Back Cover 
Wilson, Haight & Welch, Inc. 

Niagara Machine & Tool Works........ 5 
Horace A. Laney, Advertising 


John W. Odlin Co., Inc. 


oO 
Ohio Knife Company................. . 69 
Strauchen & McKim 


Foulke Agency 


P 

Pope Machinery Corp. , 10 
Walter B. Snow & Staff, In 

Potter & Johnston Machine Co.........11 

Pratt & Whitney....... Inside Front Cove; 


Wm. B. Remington, Inc 


Q 


Q-C Engineering Products ; 114 
Dudgeon, Taylor & Bruske, Inc 


R 


Reed Rolled Thread Die Co.... 114 
Lewis Advertising Agency 

Republic Gage Company 112 
Burke Bartlett Co. 

Robbins Engineering Co. 91 


Charles M. Gray & Associates 


Ss 
Geo. Scherr Co., Inc.. 122 
Peterson & Ke mpner, “Ine 
Screw Machine Tool Co....... 10 
St. Claire Advertising Agency 
Scully-Jones and Company. . 
VanAuken & Ragland 
Sheldon Machine Co., Inc... 74 
Ross Llewellyn, Inc. 
J. K. Smit & Sons, Inc..... .104 
Doyle, Kitchen & McCormick, Inc 
Standard Machinery Co....... —— 
Hammond-Goff Co. 
L. S. Starrett Company... : 13 
Walter B. Snow & Staff, Inc 
Stokerunit Corporation ...... 94 
Strutz and Mead, Inc.. 86 
Paulson-Gerlach & Associates, Inc. 
D. A. Stuart Oil Co., Ltd. 68 
Russell T. Gray, Inc. 
Super Tool Company.... 
Wolfe-Jickling-Dow & Conkey, ‘Inc 
Swartz Tool Products Co., Inc.... 92 
T 
Tungsten Electric Corp.... 123 
Thoma & Gill 
Universal Engineering Co. 85 


Seemann & Peters, Inc. 


\ 
VanKeuren Company......... 122 
Vascoloy-Ramet Corp.. 82 
Paul W. Lauraites and ‘Associ: tes 
Witte & Burden 
Ww 
Wales-Strippit Corp. ....... pre 97 
Horace A. Laney, Advertising 
.108 
L. W. Ramsey Advertising Agency 
S. B. Whistler & Sons, Inc....... ; 16 
Comstock, Duffes & Co, 
Wilson Mechanical Instrument Co......104 
Reincke, Meyer & Finn, Inc. 
N. A. Weoedwerth & 
A. R. Gloster 
Wa Went Jr. Co.. 


Ruthrauff & Ryan, Inc. 


Z 


W. M. Ziegler Tool Co........ eee 
Dudgeon, Taylor & Bruske, Inc. 
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Grinding Spindles 


When you specify EX-CELL-O Grinding 
Spindles—for new equipment or as re- 
placement—you get a spindle definitely 
designed and manufactured for preci- 
sion work, one that will keep your 
grinder operating smoothly and at top 


efficiency. . . . For a quarter of a century 
EX-CELL-O spindles have been the fa- 


vorite of numerous grinder and other SEND FOR THIS! 
machine tool builders. . . . If you want 
Spindle Catalog. Free to requests 
to get the utmost in grinder perform- on company letterheads. Ask for 
ance, be sure to specify EX-CELL-O Grind- eee ee 
Spindles—with sealed-in lubrication! 
EX-CELL-O for PRECISION 


EX-CELL-O CORPORATION sihichican 


MANUFACTURERS OF PRECISION MACHINE TOOLS * CONTINENTAL CUTTING TOOLS *® MISCELLANEOUS PRODUCTION PARTS 
FUEL INJECTION EQUIPMENT * RAILROAD PINS AND BUSHINGS * DRILL JIG BUSHINGS * DAIRY EQUIPMENT 
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LO-KROME 
HEA 7 


COMPLETELY COLD FORGED 


Not Drilled - Broached - Machined 


Holo-Krome Fibro Forged Flat Head Socket Cap 
Screws are made by an exclusive Holo-Krome 
patented method whereby the Head and Body 
in fact, all portions of the screw (threads ex- 
cepted, Standard Class 3 fit) are Completely 
Cold Forged. Fibro Forged Screws inherently 
have the completely continuous fibrous struc- 
ture that results in increased strength. Specify 
“Holo-Krome” for Guaranteed Unfailing Per- 
formance. 


HOLO-KROME 


INTERNAL 


WRENCHING 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN., U. S. A. 
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NEW BRITAIN’S 
NEW LINE OF SCREW MACHINES 


Answers the Need for Lower Costs 
and Higher Productivity 


FOOLPROOF, 
AUTOMATIC OPERATION 


QUICK SET UP SYMMETRICAL RADIAL TOOLING 


. No cam to change for main tool 1. Five heavy-duty forming slides and 


slide. Strong, positive universal cam 
selects feed stroke without changing 
high point, stops or total stroke. 


2. No cam to change when adjusting 


stock feed-out length. 

Cross slide cams directly behind 
slides minimizing linkage. Remove 
three screws with cover and cams 


pull off. 


. Micrometer adjustment in both 


cut off slide evenly spaced about 
carrier making line of forming 
thrust identical in each position. 
Tool holders interchangeable among 


forming slides, also on main tool 


slide. 


3. Greatly increased chip clearance and 


capacity so essential with carbides. 


. Flexibility for auxiliary threading 


attachments. Accelerating drives in 


. Shoulder height, complete control 


panels at front and rear of machine. 
Automatic stop shuts off machine 
and flashes red light when spindle 
is empty. 


. Program wheel on outside of 


powercase shows complete cycle of 
machine. 


. Machine stops if lubricating oil 


pressure is low. 


directions on all cross slides, all 


every position, 
independent of stops. 


Fast, powerful machines which will outperform anything 
modern tools will handle and anticipate future tool 
developments. These new machines with their initial and 
permanent accuracy also incorporate all the previous 
exclusive features by which NEW BRITAINS are 
recognized. To these qualities have been added new 
features, making it possible to accomplish quick — 
where short runs are the rule. Built massive to handle 
the horsepower required for steady feeds for carbides on 
tough forming steckiabis they are also designed for super 
high-spindle speeds, essential for brass and aluminum. 
Six spindles up to 2}4” capacity. 


M-01062 


. Gage indicates when machine is 
operating at other than normal load. 


THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN-GRIDLEY MACHINE DIVISION 


NEW BRITAIN, CONNECTICUT 
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Che lever (6 seiindle 


MODEL RT STANDARD FEATURES: 

@ Single lever controls 16 spindle speeds ranging from 20 to 
1025 rpm, or 30 to 1537 rpm. 

@ Combination gear-belt drive headstock 

@ All main drive gears hardened and ground 


@ Universal power rapid traverse moves carriage, cross slide, 
and tailstock 


@ Feed box totally enclosed, automatically lubricated 

@ Flame hardened and ground steel bed ways front and rear 

e@ One-piece apron with single lever control and positive jaw 
feed clutch; automatic lubrication 

@ Thrust-lock tailstock with worm and rack construction; full 
length bearing for spindle; direct reading spindle travel dial 


@ Deep steel chip pan, automatic length stops, tool storage 
lockers, and many other features. 


Get your thee oy 


of new illustrated bulletin HD-30A 
describing LeBlond’s 16” Model RT 
Heavy Duty Lathe. Write Dept. RT-21. 


IN THE NEW LeBLOND 16” 


MODEL RT HEAVY DUTY LATHE 


Built to meet the metal working industry’s need for increased pro- 
ductivity of both man and machine, LeBlond’s new Model RT actively 
aids and encourages operators to produce more and better work. It has 
everything: speed, power, accuracy, versatility. Your operators will 
like it because it’s so easy to run and maintain. You'll like it because it 
will perform profitably so many different kinds of work: production, 


tool room, experimental, maintenance. 


Be sure to investigate the Model RT. There’s no comparable 
lathe on the market today. Send for descriptive bulletin HD-30A. 


THE R. K. LeEBLOND MACHINE TOOL COMPANY, CINCINNATI 8, OHIO 
LARGEST MANUFACTURER OF ACOMPLETE LINE OF LATHES 


New York 6, Singer Bidg., 149 Broadway, COrtlandt 7-6621-2-3. 
Chicage 6, 20 N. Wacker Drive, STA 5561. 
Philadelphia 48, 3701 N. Broad Street, SAgamore 2-5900. 


— 
f 4 i 
4 
Bo 
— 
| 
— 
| | 
| 3 | 
| 
| 
© 1947, 
4 


| 

. 
ath 
a 


